THE ASTROPHYSICAL JOURNAL 


INDEX TO VOLUME 311, PARTS 1 AND 2 
1986 DECEMBER 1 AND DECEMBER 15 


ABBOTT, DavibD C. The Theory of Radiatively Driven Stellar Winds. III. 
Wind Models with Finite Disk Correction and Rotation. David B. 
Friend and David C. Abbott. 311, 701, 155-D8 (1986) 

ABDELATIF, TOUFIK E. The Interaction of Solar p-Modes with a Sunspot. 
I. Observatons. Toufik E. Abdelatif, Bruce W. Lites, and John H. 
Thomas. 311, 1015, 159-A2 (1986) 

AKE, T. B. Variability of Markarian 1018: Seyfert 1.9 to Seyfert 1. Ross 
D. Cohen, Richard J. Rudy, R. C. Puetter, T. B. Ake, and Craig B. 
Foltz. 311, 135, 147-E2 (1986) 

ALLER, LAWRENCE H. Spectrum and Chemical Analysis of the Double- 
Ring Planetary Nebula IC 1297. Lawrence H. Aller, Charles D. 
Keyes, and Walter A. Feibelman. 311, 930, 158-A10 (1986) 

ALPaR, M. ALI. Vortex Creep and the Internal Temperature of Neutron 
Stars: Timing Noise in Pulsars. M. Ali Alpar, Radha Nandkumar, and 
David Pines. 311, 197, 148-B11 (1986) 

AMBRUSTER, CAROL W. The HEAO A-1 All-Sky Survey of Fast X-Ray 
— Carol W. Ambruster and Kent S. Wood. 311, 258, 148-G9 
(1986) 

Avery, L. W. Detection of Deuterated Cyclopropenylidene (C;HD) in 
TMC-1. M. B. Bell, P. A. Feldman, H. E. Matthews, and L. W. Avery. 
311, L89, 160-F2 (1986) 

Ayres, T. R. High-Dispersion Observations of Alpha Bootis (K1 III) 
with the International Ultraviolet Explorer. T. R. Ayres, P. Judge, C. 
Jordan, A. Brown, and J. L. Linsky. sth 947, 158-C1 (1986) 


Baas, F. ety of the 3.4 Micron Emission Feature in Comet 
Halley. F. Baas, T. R. Geballe, and D. M. Walther. 311, L97, 160-F10 


) 

BAHCALL, NeETA A. Peculiar Velocity and Geometrical Elongation of 
Large-Scale Structures. Neta A. Bahcall, Raymond M. Soneira, and 
William S. Burgett. 311, 15, 146-B8 (1986) 

BaKER, R. E. A Broad-Band Contemporaneous Study of the fert 
Galaxy NGC 4151. L. Bassani, R. C. Butler, G. di Cocco, A. Della 
Ventura, F. Perotti, G. Villa, R. E. Baker, A. J. Dean, and T. J. Lee. 
311, 623, 154-F1 (1986) 

BALICK, B. Galaxy Collisions and ee: The Genesis of Very Powerful 
Radio Sources? T. M. Heckman, Eric P. Smith, Stefi A. Baum, W. J. 
M. van Breugel, G. K. Milley, G. D. Illingworth, G. D. Bothun, and B. 
Balick. 311, 526, 153-D2 (1986) 

BALLY, JOHN. CO Emission from Seyfert Galaxies: Further Observations. 
Leo Blitz, Robert D. Mathieu, and John Bally. 311, 142, 147-E9 (1986) 

BAND, Davip L. Synchrotron and Inverse Compton Emission from 
Expanding Sources in Jets: Application to SS 433. David L. Band 
and Jonathan E. Grindlay. 311, 595, 154-D1 (1986) 

Bark, P. son er Observations of the Blazar PKS 0537 — 441 ina 
Moderately Active State. E. G. Tanzi, P. Barr, P. Bouchet, L. 
Chiappetti, S. Christiani, R. Falomo, P. Giommi, L. Maraschi, and A. 
Treves. 311, L13, 152-B7 (1986) 

Bassanl, L. A Broad-Band Contemporaneous Study of the Seyfert Galaxy 
NGC 4151. L. Bassani, R. C. Butler, G. di Cocco, A. Della Ventura, 
F. Perotti, G. Villa, R. E. Baker, A. J. Dean, and T. J. Lee. 311, 623, 
154-F1 (1986) 

Baum, SteF! A. Galaxy Collisions and Mergers: The Genesis of ey 
Powerful Radio Sources? T. M. Heckman, Eric P. Smith, Stefi A. 
Baum, W. J. M. van Breugel, G. K. Milley, G. D. Illingworth, G. D. 
Bothun, and B. Balick. 311, 526, 153-D2 (1986) 

BAUMERT, JOHN H. Variability of Ultraviolet Emission in the Carbon Star 
TX Piscium. Hollis R. Johnson, John H. Baumert, Francois Querci, 
and Monique | pom 311, 960, 158-D1 (1986) 

BEATTY, JAMES J. Isotopes of Hydrogen and Helium in the Galactic 
Cosmic Radiation: Their Source Abundances and Interstellar Propa- 
gation. James J. Beatty. 311, 425, 150-F6 (1986) 

BECHTOLD, JILL. On the Origin of Some QSO Absorption Lines. Donald 
G. York, Michael Dopita, Richard Green, and Jill Bechtold. 311, 610, 
154-E2 (1986) 


BEECK, J. Pitch Angle Distributions of Solar Energetic Particles and the 
Local Scattering oe of the Interplanetary Medium. J. Beeck 
and G. Wibberenz. 311, 437, 150-G4 (1986) 

BELL, M. B. Detection of Deuterated Cyclopropenylidene (C,;HD) in 
TMC-1. M. B. Bell, P. A. Feldman, H. E. Matthews, and L. W. Avery. 
311, L89, 160-F2 (1986) 

BESSELL, M. S. Angular Diameters of Magellanic Cloud Planetary Nebu- 
lae. I. Speckle Interferometry. P. R. Wood, M. S. Bessell, and M. A. 
Dopita. 311, 632, 154-F10 (1986) 

BJORAKER, GORDON L. The Abundance and Distribution of Water Vapor 
in Jupiter’s Atmosphere. Gordon L. Bjoraker, Harold P. Larson, and 
Virgil Kunde G. 311, 1058, 159-D7 (1986 

BLAKE, GEOFFREY A. Excitation of Methyl Cyanide in the Hot Core of 
Orion. E. C. Sutton, Geoffrey A. Blake, R. Genzel, C. R. Masson, and 
T. G. Phillips. 311, 921, 158-A1 (1986) 

BuiTz, LEO. CO Emission from Seyfert Galaxies: Further Observations. 
Leo Blitz, Robert D. Mathieu, and John Bally. 311, 142, 147-E9 (1986) 

BLooM, S. D. Binding Energies of Q-Nuclei and Stellar aang, Burn- 
ing. C. A. pte S. D. Bloom, and G. J. Mathews. 311, 485, 
151-C10 (1986) 

BONELLI, G. The Temperature of the Diffuse Background Radiation at 12 
—- Wavelength. G. Sironi and G. Bonelli. 311, 418, 150-E13 
(1986) 

Borysow, ALEKSANDRA. Collision-induced Rototranslational Absorption 
Spectra fo N,-N, Pairs for Temperatures from 50 to 300 K. Alek- 
sandra Borysow and Lothar Frommhold. 311, 1043, 159-C6 (1986) 

BoTtuun, G. D. Galaxy Collisions and Mergers: The Genesis of Very 
Powerful Radio Sources? T. M. Heckman, Eric P. Smith, Stefi A. 
Baum, W. J. M. van Breugel, G. K. Milley, G. D. Illingworth, G. D. 
Bothun, and B. Balick. 311, 526, 153-D2 (1986) 

BoucuET, P. Multifrequency Observations of the Blazar PKS 0537 — 441 
ina ey, Active State. E. G. Tanzi, P. Barr, P. Bouchet, L. 
Chiappetti, S. Christiani, R. Falomo, P. Giommi, L. Maraschi, and A. 
Treves. 311, L13, 152-B7 (1986) 

Bowyer, STUART. Time-resolved Spectrophotometry of the AM Herculis 
System E2003 + 225. Patrick McCarthy, Stuart Bowyer, and John T. 
Clarke. 311, 873, 157-C12 (1986) 

BraDt, H. V. Identification of Two Southern X-Ray Emitting Catac- 
lysmic Variables. J. R. Tuohy, D. A. H. Buckley, R. A. Remillard, H. 
V. Bradt, and D. A. Schwartz. 311, 275, 149-Ai2 (1986) 

BRAULT, J. Monodeuterated Methane in the Outer Solar System. II. Its 
Detection on Uranus at 1.6 Microns. C. de Bergh, B. L. Lutz, T. 
Owen, J. Brault, and J. Chawville. 311, 501, 151-Di4 (1986) 

Brown, A. pan, re er Observations of Alpha Bootis (K1 III) with 
the International Ultraviolet Explorer. T. R. Ayres, P. Judge, C. 
Jordan, A. Brown, and J. L. Linsky. 311, 947, 158-C1 (1986) 

BRUENN, STEPHEN W. A Simple Model of a Generation and 
Deleptonization in Collapsing Stellar Cores. Stephen W. Bruenn. 
311, L69, 160-D7 (1986) 

BucKLey, D. A. H. Identification of Two Southern X-Ray Emitti 
Cataclysmic Variables. J. R. Tuohy, D. A. H. Buckley, R. A. Remil- 
lard, H. V. Bradt, and D. A. Schwartz. 311, 275, 149-A12 (1986) 

BURBIDGE, G. A New Optical Catalog of Quasi-stellar Objects (Abstract 
of Paper in 1987 January Suppl). A. Hewitt and G. Burbidge. 311, 
1076, 159-E12 (1986) 

BurGETT, WiLu1AM S. Peculiar Velocity and Geometrical Elongation of 
Large-Scale Structures. Neta A. Bahcall, Raymond M. Soneira, and 
William S. Burgett. 311, 15, 146-B8 (1986) 

Burns, Jack O. Numerical Simulations of a Magnetically Confined Jet. 
David A. Clarke, Michael L. Norman, and Jack O. Burns. 311, L63, 
160-D2 (1986) 

BuTier, R. C. A Broad-Band Contemporaneous Study of the Seyfert 
Galaxy NGC 4151. L. Bassani, R. C. Butler, G. di Cocco, A. Della 
Ventura, F. Perotti, G. Villa, R. E. Baker, A. J. Dean, and T. J. Lee. 
311, 623, 154-F1 (1986) 


. 
j 
| 
i 
| 
4 


ii THE ASTROPHYSICAL JOURNAL 


Capps, R. Infrared Reflection Nebulae in Orion Molecular Cloud 2. 
Yvonne Pendleton, M. W. Werner, R. Capps, and D. Lester. 311, 360, 
150-A13 (1986) 

CarRTER, D. The Dwarf Star Content of Elliptical and Lenticular Gala- 
xies. D. Carter, N. Visvanathan, and A. J. Pickles. 311, 637, 154-G1 
(1986) 

CAVALIERE, A. Primeval QSOs. A. Cavaliere and A. S. Szalay. 311, 589, 
154-C8 (1986) 

CHARLAND, Y. Mass Loss in A and F Stars: The » Bootis Stars. G. 
Michaud and Y. Charland. 311, 326, 149-F3 (1986) 

CHAUVILLE, J. Monodeuterated Methane in the Outer Solar System. II. 
Its Detection on Uranus at 1.6 Microns. C. de Bergh, B. L. Lutz, T. 
Owen, J. Brault, and J. Chauville. 311, 501, 151-D14 (1986) 

CuiaPPETTI, L. Multifrequency Observations of the Blazar PKS 0537 — 
441 in a Moderately Active State. E. G. Tanzi, P. Barr, P. Bouchet, 
L. Chiappetti, S. Christiani, R. Falomo, P. Giommi, L. Maraschi, and 
A. Treves. 311, L13, 152-B7 (1986) 

CHRISTIANI, S. Multifrequency Observations of the Blazar PKS 0537 — 
441 in a Moderately Active State. E. G. Tanzi, P. Barr, P. Bouchet, 
L. Chiappetti, S. Christiani, R. Falomo, P. Giommi, L. Maraschi, and 
A. Treves. 311, L13, 152-B7 (1986) 

Cuu, You-Hua. Kinematic Detection of Supernova Remnants in Giant 
H 1 Regions. You-Hua Chu and Robert C. Kennicutt, Jr. 311, 85, 
147-A4 (1986) 

CIARDULLO, RoBIN. Bubbles and Braided Jets in Galaxies with Compact 
Radio Nuclei. Holland C. Ford, Oved Dahari, George H. Jacoby, 
Patrick C. Crane, and Robin Ciardullo. 311, L7, 152-A11 (1986) 

CLARKE, DavipD A. Numerical Simulations of a Magnetically Confined 
Jet. David A. Clarke, Michael L. Norman, and Jack O. Burns. 311, 
L63, 160-D2 (1986) 

CLARKE, JOHN T. Time-resolved Spectrophotometry of the AM Herculis 
System E2003 + 225. Patrick McCarthy, Stuart Bowyer, and John T. 
Clarke. 311, 873, 157-C12 (1986) 

CLAUSSEN, M. J. The Molecular Content of Interacting and Isolated 
Galaxies: The Effect of Environment on the Efficiency of Star 
Formation. Judith S. Young, Jeffrey D. Kenney, Linda Tacconi, M. J. 
Claussen, Y.-L. Huang, Lowell Tacconi-Garman, Shuding Xie, and F. 
Peter Schloerb. 311, L17, 152-B11 (1986) 

COHEN, MARTIN. Observations of Jets from Low-Luminosity Stars: DG 
Tauri B. B. F. Jones and Martin Cohen. 311, L23, 152-C4 (1986) 
CoHEN, Ross D. Variability of Markarian 1018: Seyfert 1.9 to Seyfert 1. 
Ross D. Cohen, Richard J. Rudy, R. C. Puetter, T. B. Ake, and Craig 

B. Foltz. 311, 135, 147-E2 (1986) 

Couina, L. The Behavior of the C Iv Emission Line in Active Galactic 
Nuclei. W. Wamsteker and L. Colina. 311, 617, 154-E9 (1986) 

Cori, M. Gamma-Ray Emission from Accretion onto a Rotating Black 
Hole. M. Colpi, L. Maraschi, and A. Treves. 311, 150, 147-F3 (1986) 

Corps, J. M. Space Velocities of Radio Pulsars from Interstellar Scintil- 
lations. J. M. Cordes. 311, 183, 148-A9 (1986) 

Cox, ARTHUR N. A Linear Survey of the Mira Variable Star Instability 
Region of the Hertzsprung-Russell Diagram. Dale A. Ostlie and 
Arthur N. Cox. 311, 864, 157-C3 (1986) 

CraiG, I. J. D. A Dynamic Relaxation Technique for Determining the 
Structure and Stability of Coronal Magnetic Fields. J. J. D. Craig 
and A. D. Sneyd. 311, 451, 151-A4 (1986) 

CRANE, PATRICK Cc Bubbles and Braided Jets in Galaxies with Compact 
Radio Nuclei. Holland C. Ford, Oved Dahari, George H. Jacoby, 
Patrick C. Crane, and Robin Ciardullo. 311, L7, 152-A11 (1986) 

CRAWFORD, M. K. The Interstellar Medium in the Central 1 Kiloparsec 
of M82. J. B. Lugten, D. M. Watson, M. K. Crawford, and R. Genzel. 
311, L51, 160-C5 (1986) 

CZERNY, BOZENA. Theoretical Spectra of Nonmagnetized Low-Mass X- 
Ray Binaries. Bozena Czerny, Michal Czerny, and Jonathan E. 
Grindlay. 311, 241, 148-F2 (1986) 

CZERNY, MICHAL. Theoretical Spectra of Nonmagnetized Low-Mass X- 
Ray Binaries. Bozena Czerny, Michal Czerny, and Jonathan E. 
Grindlay. 311, 241, 148-F2 (1986) 


DaHaRI, OvED. Bubbles and Braided Jets in Galaxies with Compact 
Radio Nuclei. Holland C. Ford, Oved Dahari, George H. Jacoby, 
Patrick C. Crane, and Robin Ciardullo. 311, L7, 152-A11 (1986) 

D’AnTOoNA, F. The Relationship between Initial and Minimum Final 
White Dwarf Mass for Population I Stars. [. Mazzitelli and F. 
D’Antona. 311, 762, 156-B1 (1986) 

Datta, B. Effect of Spacetime Curveture and Rotation on Arrival Times 
of Pulses from Fast Pulsars. R. C. Kapoor and B. Datta. 311, 650, 
155-C1 (1986) 

Dawson, P. C. The Luminosity Function of the Halo Population in the 
Solar Neighborhood. P. C. Dawson. 311, 984, 158-E13 (1986) 
Dean, A. J. A Broad-Band Contemporaneous Study of the Seyfert 
Galaxy NGC 4151. L. Bassani, R. C. Butler, G. di Cocco, A. Della 


Ventura, F. Perotti, G. Villa, R. E. Baker, A. J. Dean, and T. J. Lee. 
311, 623, 154-F1 (1986) 

DE BERGH, C. Monodeuterated Methane in the Outer Soiuz System. II. Its 
Detection on Uranus at 1.6 Microns. C. de Bergh, B. L. Lutz, T. 
Owen, J. Brault, and J. Chauville. 311, 501, 151- Did (1986) 

DELLA VENTURA, A. A Broad-Band Contemporaneous Study of the 
Seyfert Galaxy NGC 4151. L. Bassani, R. C. Butler, G. di Cocco, A. 
Della Ventura, F. Perotti, G. Villa, R. E. Baker, A. J. Dean, and T. J. 
Lee. 311, 623, 154-F1 (1986) 

DENG, Zu-GAN. The Distribution of Quasars on the Large Scale and the 
Super Large Scale. You-yuan Zhou, Dong-ping Fang, Zu-gan Deng, 
and Xiang-tao He. 311, 578, 154-B11 (1986) 

Dewey, R. J. Results of Two Surveys for Fast Pulsars. G. H. Stokes, D. J. 
Segelstein, J. H. Taylor, and R. J. Dewey. 311, 694, 155-D1 (1986) 

Dicke, R. H. The Variable Oblateness of the Sun: Measurements of 
1984. R. H. Dicke, J. R. Kuhn, and K. G. Libbrecht. 311, 1025, 
159-B1 (1986) 

pi Cocco, G. A Broad-Band Contemporaneous Study of the Seyfert 
Galaxy NGC 4151. L. Bassani, R. C. Butler, G. di Cocco, A. Della 
Ventura, F. Perotti, G. Villa, R. E. Baker, A. J. Dean, and T. J. Lee. 
311, 623, 154-F1 (1986) 

DINERSTEIN, HARRIET L. Reassessing the Primordial Helium Abundance: 
New Observations of NGC 4861 and CG 1116 + 51. Harriet L. 
Dinerstein and Gregory A. Shields. 311, 45, 146-D14 (1986) 

Dopita, M. A. Angular Diameters of Magellanic Cloud Planetary Nebu- 
lae. I. Speckle Interferometry. P. R. Wood, M. S. Bessell, and M. A. 
Dopita. 311, 632, 154-F10 (1986) 

Dopita, MICHAEL. On the Origin of Some QSO Absorption Lines. 
Donald G. York, Michael Dopita, Richard Green, and Jill Bechtold. 
311, 610, 154-E2 (1986) 

Dove, JoHN E. The Rate of Dissociation of Molecular Hydrogen by 
Hydrogen Atoms at Very Low Densities. John E. Dove and Margot 
E. Mandy. 311, L93, 160-F6 (1986) 

Dyck, H. M. Dust Grains and Gas in the Circumstellar Envelopes 
around Luminous Red-Giant Stars. B. Zuckerman and H. M. Dyck. 
311, 345, 149-G11 (1986) 


ELMEGREEN, BRUCE G. Do Density Waves Trigger Star Formation? Bruce 
G. Elmegreen and Debra Meloy Elmegreen. 311, 554, 154-Al (1986) 

ELMEGREEN, DEBRA MELOY. Do Density Waves Trigger Star Formation? 
poet G. Elmegreen and Debra Meloy Elmegreen. 311, 554, 154-Al 
(1986) 

ERICKSON, E. F. The Ionization Structure of the Orion Nebula: Infrared 
Line Observations and Models. J. P. Simpson, R. H. Rubin, E. F. 
Erickson, and M. R. Haas. 311, 895, 157-E7 (1986) 

ERIGUCHI, YOSHIHARU. Fate of Merging Double White Dwarfs. II. 
Numerical Method. Izumi Hachisu, Yoshiharu Eriguchi, and Ken’ichi 
Nomoto. 311, 214, 148-C14 (1986) 

ERSHKOVICH, A. I. Stability of the Sunlit Cometary Ionopause. A. /. 
ee K. R. Flammer, and D. A. Mendis. 311, 1031, 159-B7 
(1986) 


FAHEY, ALBERT J. Large “®Ca Anomalies Are Associated with Ti 
Anomalies in Murchison and Murray Hibonites. Ernst K. Zinner, 
Albert J. Fahey, Jitendra N. Goswami, Trevor R. Ireland, and Kevin D. 
McKeegan. 311, L103, 160-G1 (1986) 

FALoMO, R. Multifrequency Observations of the Blazar PKS 0537 — 441 
in a Moderately Active State. E. G. Tanzi, P. Barr, P. Bouchet, L. 
Chiappetti, S. Christiani, R. Falomo, P. Giommi, L. Maraschi, and A. 
Treves. 311, L13, 152-B7 (1986) 

FANG, DONG-PING. The Distribution of Quasars on the Large Scale and 
the Super Large Scale. You-yuan Zhou, Dong-ping Fang, Zu-gan 
Deng, and Xiang-tao He. 311, 578, 154-B11 (1986) 

FEIBELMAN, WALTER A. Spectrum and Chemical Analysis of the Double- 
Ring Planetary Nebula IC 1297. Lawrence H. Aller, Charles D. 
Keyes, and Walter A. Feibelman. 311, 930, 158-Ai0 (1986) 

FELDMAN, P. A. Detection of Deuterated Cyclo i (C,HD) in 
TMC-1. M. B. Bell, P. A. Feldman, H. atthews, and L. W. Avery. 
311, L89, 160-F2 (1986) 

FILIPPENKO, ALEXEI V. 4C 29.30: Extended Optical Line and Radio 
Emission in a Probable Galaxy Merger. Wil J. M. van Breugel, 
Timothy M. Heckman, George K. Miley, and Alexei V. Filippenko. 
311, 58, 146-E8 (1986 

FLAMMER, K. R. Stability of the Sunlit Cometary Ionopause. A. I/. 
Ershkovich, K. R. Flammer, and D. A. Mendis. 311, 1031, 159-B7 
(1986) 

FOLTz, CralG B. Variability of Markarian 1018: Seyfert 1.9 to Seyfert 1. 
Ross D. Cohen, Richard J. Rudy, R. C. Puetter, T. B. Ake, and Craig 
B. Foltz. 311, 135, 147-E2 (1986) 

FOMALONT, E. B. Scorpius X-1: An Evolving Double Radio Source. B. J. 
Geldzahler and E. B. Fomalont. 311, 805, 156-E11 (1986) 


ForD, HOLLAND C. Bubbles and Braided Jets in Galaxies with Compact 
Radio Nuclei. Holland C. Ford, Oved Dahari, George H. Jacoby, 

Patrick C. Crane, and Robin Ciardullo. 311, L7, 152-A11 (1986) 

Forrest, W. J. Unipolar Bubbles in Star-forming Regions. W. J. Forrest 
and M. A. Shure. 311, 81, 160-E4 (1986) 

FRIEND, Davip B. A Rotating, Magnetic, Radiation-driven Wind Model 
Applied to Be Stars. Clint H. Poe and David B. Friend. 311, 317, 
149-E8 (1986) 

The Theory of Radiatively Driven Stellar Winds. III. Wind Models 
with Finite Disk Correction and Rotation. David B. Friend and 
David C. Abbott. 311, 701, 155-D8 (1986) 

FROMMHOLD, LOTHAR. Collision-induced Rototranslational Absorption 
Spectra fo N,-N, Pairs for Temperatures from 50 to 300 K. Alek- 
sandra Borysow and Lothar Frommhold. 311, 1043, 159-C6 (1986) 

FuKul, Y. Discovery of Seven Bipolar Outflows by an Unbiased Survey. 
Y. Fukui, K. Sugitani, H. Takaba, T. Iwata, A. Mizuno, H. Ogawa, 

and K. Kawabata. 311, L85, 160-E12 (1986) 


GEBALLE, T. R. Spectroscopy of the 3.4 Micron Emission Feature in 
Comet Halley. F. Baas, T. R. Geballe, and D. M. Walther. 311, L97, 
160-F10 (1986) 

GEHRZ, ROBERT D. The Internal Structure of the Dust Shell of Eta 
Carinae Deduced from Six Channel 8-13 Micron Mapping. John A. 
rom Robert D. Gehrz, and Gary L. Grasdalen. 3it 380, 150-C9 
rat 


GELDZAHLER, B. J. Scorpius X-1: An Evolving Double Radio Source. B. 
J. Geldzahler and E. B. Fomalont. 311, 805, 156-E11 (1986) 

GENZEL, R. Excitation of Methyl Cyanide in the Hot Core of Orion. E. 
C. Sutton, Geoffrey A. Blake, R. Genzel, C. R. Masson, and T. G. 
Phillips. 311, 921, 158-A1 (1986) 

The Interstellar Medium in the Central 1 Kiloparsec of M82. J. B. 
Lugten, D. M. Watson, M. K. Crawford, and R. Genzel. 311, L51, 
160-C5 (1986) 

GiomMI, P. Multifrequency Observations of the Blazar PKS 0537 — 441 
in a Moderately Active State. E. G. Tanzi, P. Barr, P. Bouchet, L. 
Chiappetti, S. Christiani, R. Falomo, P. Giommi, L. Maraschi, and A. 
Treves. 311, L13, 152-B7 (1986) 

Gomposi, T. I. Time-dependent Numerical Modeling of Dust Halo 
Formation at Comets. 7. I. Gombosi and M. Horanyi. 311, 491, 
151-D3 (1986) 

GOopRICH, ROBERT W. V645 Cygni and the Duck Nebula. Robert W. 
Goodrich. 311, 882, 157-D8 (1986) 

GororF, M. H. Coupling of Modes of Cosmological Mass Density 
Fluctuations. M. H. Goroff, B. Grinstein, S.-J. Rey, and M. B. Wise. 
311, 6, 146-A12 (1986) 

GoswaMI, JITENDRA N. Large “*Ca Anomalies Are Associated with ° Ti 
Anomalies in Murchison and Murray Hibonites. Ernst K. Zinner, 
Albert J. Fahey, Jitendra N. Goswami, Trevor R. Ireland, and Kevin D. 
McKeegan. 311, L103, 160-G1 (1986) 

GRASDALEN, Gary L. The Internal Structure of the Dust Shell of Eta 
Carinae Deduced from Six Channel 8-13 Micron . . John A. 
—" Robert D. Gehrz, and Gary L. Grasdalen. 311, 380, 150-C9 
(1986) 

GREEN, RICHARD. On the Origin of Some QSO ——— Lines. Donald 
G. York, Michael Dopita, Richard Green, and Jill Bechtold. 311, 610, 
154-E2 (1986) 

GRINDLAY, JONATHAN E. Theoretical Spectra of Nonmagnetized Low- 
Mass X-Ray Binaries. Bozena Czerny, Michal Czerny, and Jonathan 
E. Grindlay. 311, 241, 148-F2 (1986) 

Synchrotron and Inverse Compton Emission from Expanding Sources 
in Jets: Application to SS 433. David L. Band and Jonathan E. 
Grindlay. 311, 595, 154-D1 (1986) 

GRINSTEIN, B. Coupling of Modes of Cosmological Mass Density 
Fluctuations. M. H. Goroff, B. Grinstein, S.-J. Rey, and M. B. Wise. 
311, 6, 146-A12 (1986) 


Haas, M. R. The Ionization Structure of the Orion Nebula: Infrared Line 
Observations and Models. J. P. Simpson, R. H. Rubin, E. F. Erick- 
son, and M. R. Haas. 311, 895, 157-E7 (1986) 

HAcuisu, Izumi. Fate of Merging Double White Dwarfs. II. Numerical 
Method. Izumi Hachisu, Yoshiharu Eriguchi, and Ken’ichi Nomoto. 
311, 214, 148-C14 (1986) 

HACKWELL, JOHN A. The Internal Structure of the Dust Shell of Eta 
Carinae Deduced from Six Channel 8-13 Micron Mapping. John A. 
— Robert D. Gehrz, and Gary L. Grasdalen. 311, 380, 150-C9 
(1986) 

HAMANN, F. Velocity-resolved Infrared Spectr of MWC 349. F. 
Hamann and M. Simon. 311, 909, 157-F13 (1986) 

HANKINS, T. H. Frequen dence of Pulsar Profiles. 7. H. Hankins 
and B. J. Rickett. 311, 684, 155-C5 (1986) 

Hartquist, T. W. A Model of Static Cosmic-Ray-supported Galactic 


INDEX TO VOLUME 311 


ili 


Coronae. T. W. Hartquist and G. E. Morfill. 311, 518, 153-C8 (1986) 

HE, XIANG-TAO. The Distribution of Quasars on the Large Scale and the 
Super Large Scale. You-yuan Zhou, Dong-ping Fang, Zu-gan Deng, 
and Xiang-tao He. 311, 578, 154-B11 (1986) 

HECKMAN, T. M. Galaxy Collisions and Mergers: The Genesis of Very 
Powerful Radio Sources? T. M. Heckman, Eric P. Smith, Stefi A. 
Baum, W. J. M. van Breugel, G. K. Milley, G. D. Illingworth, G. D. 
Bothun, and B. Balick. 311, 526, 153-D2 (1986) 

HECKMAN, TIMOTHY M. 4C 29.30: Extended Optical Line and Radio 
Emission in a Probable Galaxy Merger. Wil J. M. van Breugel, 
Timothy M. Heckman, George K. Miley, and Alexei V. Filippenko. 
311, 58, 146-E8 (1986) 

HEISE, J. EXOSAT and IUE Observations of Contact Binaries. O. Vilhu 
and J. Heise. 311, 937, 158-B5 (1986) 

HELOU, GEORGE. The JRAS Colors of Normal Galaxies. George Helou. 
311, L33, 160-B1 (1986) 

HENRY, RICHARD B. C. Planetary Nebula Central Stars: A Detailed 
Examination of the Sensitivity of the Zanstra Temperature Method 
to Stellar and Nebular Parameters. Richard B. C. Henry and Harry 
L. Shipman. 311, 774, 156-C1 (1986) 

HERISTCHI, D. Hard X-Ray and Gamma-Ray Bremsstrahlung Production 
by High-Energy Protons in Solar Flares. D. Heristchi. 311, 474, 
151-B13 (1986) 

Hewitt, A. A New Optical Catalog of Quasi-stellar Objects (Abstract of 
hs in 1987 January Suppl.). A. Hewitt and G. Burbidge. 311, 1076, 
159-E12 (1986) 

HINTZEN, PAUL. Direct Imaging of the Extremely Large Host Galaxy and 
Gas Cloud Surrounding the Quasar 3C 275.1. Paul Hintzen and W. 
Romanishin. 311, L1, 152-A4 (1986) 

Hosss, L. M. Lithium in M67. L. M. Hobbs and Catherine Pilachowski. 
311, L37, 160-B5 (1986) 

HopceE, Pau. CCD Photometry of Large Magellanic Cloud Clusters. III. 
The Unique, Remote Cluster ESO 121-SC03. Mario Mateo, Paul 
Hodge, and R. A. Schommer. 311, 113, 147-C4 (1986) 

Hoc, HELEN S. First Optical Candidate for a Recovered Classical Nova 
in a Globular Cluster: Nova 1938 in M14. Michael M. Shara, 
Anthony F. J. Moffat, Michael Potter, Helen S. Hogg, and Amelia 
Wehlau. 311, 796, 156-D9 (1986) 

HOLBERG, J. B. Far-Ultraviolet Background Observations at High Galactic 
Latitude. II. Diffusion Emisson. J. B. Holberg. 311, 969, 158-D11 
(1986) 

HoraNyi, M. Time-dependent Numerical Modeling of Dust Halo For- 
mation at Comets. T. I. Gombosi and M. Horanyi. 311, 491, 151-D3 
(1986) 

Huang, Y.-L. The Molecular Content of Interacting and Isolated Gala- 
xies: The Effect of Environment on the Efficiency of Star Formation. 
Judith S. Young, Jeffrey D. Kenney, Linda Tacconi, M. J. Claussen, 
Y.-L. Huang, ell Tacconi-Garman, Shuding Xie, and F. Peter 
Schloerb. 311, L17, 152-B11 (1986) 

HuGues, C. A. Binding Energies of Q-Nuclei and Stellar Hydrogen 
Burning. C. A. Hughes, S. D. Bloom, and G. J. Mathews. 311, 485, 
151-C10 (1986) 

Hur_purt, NEAL E. Nonlinear Compressible Convection Penetratin; 
into Stable Layers and Producing Internal Gravity Waves. Neal E. 
Hurlburt, Juri Toomre, and Josep M. Massaguer. 311, 563, 154-A10 
(1986) 


IBEN, ICKO, JR. On the Formation and Evolution of a Helium Degenerate 
Dwarf in a Close Binary. Icko Iben, Jr. and Alexander V. Tutukov. 
311, 742,,155-G9 (1986) 

On the Number-Mass Distribution of Degenerate Dwarfs Produced by 
the Interacting Binaries and Evidence for Mergers of Low-Mass 
Helium Dwarfs. Icko Iben, Jr. and Alexander V. Tutukov. 311, 753, 
156-A6 (1986) 

ILLINGWORTH, G. D. Galaxy Collisions and Mergers: The Genesis of 
Very Powerful Radio Sources? T. M. Heckman, Eric P. Smith, Stefi 
A. Baum, W. J. M. van Breugel, G. K. Milley, G. D. Illingworth, G. D. 
Bothun, and B. Balick. 311, 36, 153-D2 (1986) 

IMAMURA, JAMES N. High-Speed Multicolor Photometry of AN Ursae 
Majoris. James N. Imamura and Thomas Y. Steiman-Cameron. 311, 
786, 156-C13 (1986) 

IRELAND, TREVOR R. Large “*Ca Anomalies Are Associated with Ti 
Anomalies in Murchison and Murray Hibonites. Ernst K. Zinner, 
Albert J. Fahey, Jitendra N. Goswami, Trevor R. Ireland, and Kevin D. 
McKeegan. 311, L103, 160-G1 (1986) Y 

IRVINE, WILLIAM M. Detection of '*C-Substituted C,H, in Astronomi- 
cal Sources. Suzanne C. Madden, William M. Irvine, and Henry E. 
Matthews. 311, L27, 152-C8 (1986) : 

Iwata, T. Discovery of Seven Bipolar Outflows by an Unbiased Survey. 
Y. Fukui, K. Sugitani, H. Takaba, T. Iwata, A. Mizuno, H. Ogawa, 
and K. Kawabata. 311, L85, 160-E12 (1986) 


| | 


iv 


JACKSON, PETER D. Narrow-Band Radio Flares from Red Dwarf Stars. 
Stephen M. White, Mukul R. Kundu, and Peter D. Jackson. 311, 814, 
156-F7 (1986) 

JacoBy, GEORGE H. Bubbles and Braided Jets in Galaxies with Compact 
Radio Nuclei. Holland C. Ford, Oved Dahari, George H. Jacoby, 
Patrick C. Crane, and Robin Ciardullo. 311, L7, 152-A11 (1986) 

JaHopa, KEITH. Small-Scale H 1 Structure and the Soft X-Ray Back- 
ground. Keith Jahoda, Dan McCammon, and Felix J. Lockman. 311, 
L57, 160-C11 (1986) 

JOHNSON, HOLLIs R. Model Atmospheres for R Stars. Hollis R. Johnson 
and Sandra B. Yorka. 311, 299, 149-D4 (1986) 

Variability of Ultraviolet Emission in the Carbon Star TX Piscium. 
Hollis R. Johnson, John H. Baumert, Francois Querci, and Monique 
Querci. 311, 960, 158-D1 (1986) 

Jones, B. F. Observations of Jets from Low-Luminosity Stars: DG Tauri 
B. B. F. Jones and Martin Cohen. 311, L23, 152-C4 (1986) 

JorDan, C. High-Dispersion Observations of Alpha Bootis (K1 IIT) with 
the International Ultraviolet Explorer. T. R. Ayres, P. Judge, C. 
Jordan, A. Brown, and J. L. Linsky. 311, 947, 158-C1 (1986) 

Joss, P. A. The Evolution of Very Low Mass Stars. L. A. Nelson, S. A. 

Rappaport, and P. A. Joss. 311, 226, 148-D13 (1986) 

JUDGE, p. High-Dispersion Observations of Alpha Bootis (K1 III) with 
the International Ultraviolet Explorer. T. R. Ayres, P. Judge, C. 
Jordan, A. Brown, and J. L. Lindy. 311, 947, 158-C1 (1986) 


Kapoor, R. C. Effect of Spacetime Curveture and Rotation on Arrival 
Times of Pulses from Fast Pulsars. R. C. Kapoor and B. Datta. 311, 
650, 155-C1 (1986) 

KawasaTA, K. Discovery of Seven Bipolar Outflows by an Unbiased 
Survey. Y. Fukui, K. Sugitani, H. Takaba, T. Iwata, A. Mizuno, H. 
Ogawa, and K. Kawabata. 311, L85, 160-E12 (1986) 

KENNEY, JEFFREY D. The Molecular Content of Interacting and Isolated 
Galaxies: The Effect of Environment on the Efficiency of Star 
Formation. Judith S. Young, Jeffrey D. Kenney, Linda Tacconi, M. J. 
Claussen, Y.-L. Huang, Lowell Tacconi-Garman, Shuding Xie, and F. 
Peter Schloerb. 311, L17, 152-B11 (1986) 

KENNICUTT, ROBERT C., JR. Kinematic Detection of Supernova Re- 
mnants in Giant H 11 Regions. You-Hua Chu and Robert C. Kenni- 
cutt, Jr. 311, 85, 147-A4 (1986) 

KEYES, CHARLES D. Spectrum and Chemical Analysis of the Double-Ring 
Planetary Nebula IC 1297. Lawrence H. Aller, Charles D. Keyes, and 
Walter A. Feibelman. 311, 930, 158-A10 (1986) 

Knapp, G. R. Mass Loss from Evolved Stars. VI. Mass-Loss Mechanisms 
and Luminosity Evolution. G. R. Knapp. 31% 731, 155-F11 (1986) 

Koo, Davip C. Multicolor Photometry of Field Galaxies to B = 24. 
David C. Koo. 311, 651, 155-A4 (1986) 

Kun, J. R. The Variable Oblateness of the Sun: Measurements of 1984. 
(ise) Dicke, J. R. Kuhn, and K. G. Libbrecht. 311, 1025, 159-B1 

KUNDE, VIRGIL, G. The Abundance and Distribution of Water Vapor in 
Jupiter’s Atmosphere. Gordon L. Bjoraker, Harold P. Larson, and 
Virgil Kunde G. 311, 1058, 159-D7 (1986) 

KUNDU, MUKUL R. Narrow-Band Radio Flares from Red Dwarf Stars. 
Stephen M. White, Mukul R. Kundu, and Peter D. Jackson. 311, 814, 
156-F7 (1986) 

Kuriyama, Hirotapa. Laboratory Microwave Spectrum of ?CH,OH. 
Hirotada Kuriyama, Kojiro Takagi, Harutoshi Takeo, and Chi 

Matsumura. 311, 1073, 159-E9 (1986) 


LAMBERT, DAviD L. Heavy-Element Abundances in the Mild Barium 
Stars Omicron Virginis and 16 Serpentis. Jocelyn Tomkin and David 
L. Lambert. 311, 819, 156-F12 (1986) 

The Chemical Composition of Red Giants. II. Helium Burning and the 
s-Process in the MS and §S Stars. Verne V. Smith and David L. 
Lambert. 311, 843, 157-A9 (1986) 

LARSON, HAROLD P. The Abundance and Distribution of Water Vapor in 
Jupiter's Atmosphere. Gordon L. Bjoraker, Harold P. Larson, and 
Virgil Kunde G. 311, 1058, 159-D7 (1986) 

LATTANZIO, JOHN C. The Asymptotic Giant Branch Evolution of 1.0-3.0 
Mo Stars as a Function of Mass and Composition. John C. Lat- 
tanzio. 311, 708, 155-E1 (1986) 

LavuER, ToD R. Photometric Decomposition of the Multiple-Nucleus 
Galaxy NGC 6166. Tod R. Lauer. 311, 34, 146-D2 (198 

Lez, T. J. A Broad-Band Contemporaneous Study of the Seyfert Galax 
NGC 4151. L. Bassani, R. C. Butler, G. di Cocco, A. Della Ventura, F. 
Perotti, G. Villa, R. E. Baker, A. J. Dean, and T. J. Lee. 311, 623, 
154-F1 (1986) 

Lester, D. Infrared Reflection Nebulae in Orion Molecular Cloud 2. 
Yvonne Pendleton, M. W. Werner, R. Capps, and D. Lester. 311, 360, 
150-A13 (1986) 

LIBBRECHT, K. G. The Variable Oblateness of the Sun: Measurements of 


THE ASTROPHYSICAL JOURNAL 


1984. R. H. Dicke, J. R. Kuhn, and K. G. Libbrecht. 311, 1025, 

159-B1 (1986) 

Linsky, J. L. High-Dispersion Observations of Alpha Bootis (K1 III) 
with the International Ultraviolet Explorer. T. R. Ayres, P. Judge, C. 
Jordan, A. Brown, and J. L. Linsky. 311, 947, 158-Cl (1986) 

Lites, BRUCE W. The Interaction of Solar p-Modes with a Sunspot. I. 
Observatons. Toufik E. Abdelatif, Bruce W. Lites, and John H. 
Thomas. 311, 1015, 159-A2 (1986) 

Livio, Mario. Do Novae Hibernate during Most of the Millennia 
between Eruptions? Links between Dwarf and Classical Novae, and 
Implications for the Space Densities and Evolution of Cataclysmic 
Binaries. Michael M. Shara, Mario Livio, Anthony F. J. Moffat, and 
Marina Orio. 311, 163, 147-G3 (1986) 

Lo, K. Y. Millimeter Interferometry of the Molecular Gas in Arp 220. N. 
Z. Scoville, D. B. Sanders, A. I. Sargent, B. T. Soifer, S. L. Scott, and 
K. Y. Lo. 311, L47, 160-C1 (1986) 

LOCKMAN, FELIX J. Small-Scale H 1 Structure and the Soft X-Ray 
Background. Keith Jahoda, Dan McCammon, and Felix J. Lockman. 
311, 160-C11 (1986) 

LucteN, J. B. The Interstellar Medium in the Central 1 Kiloparsec of 
M82. J. B. ef D. M. Watson, M. K. Crawford, and R. Genzel. 
311, L51, 160-C5 (1986) 

Lutz, B. L. Monodeuterated Methane in the Outer Solar System. II. Its 

Detection on Uranus at 1.6 Microns. C. de Bergh, B. L. Lutz, T. 

Owen, J. Brault, and J. Chauville. 311, 501, 151-D14 (1986) 


MADDEN, SUZANNE C. Detection of C-Substituted in Astronomi- 
cal Sources. Suzanne C. Madden, William M. Irvine, and Henry E. 
Matthews. 311, L27, 152-C8 (1986) 

MAIER, EUGENE. A Hillock and Cloud Model for Faculae. Kenneth H. 
Schatten, Hens G. Mayr, Kazem Omidvar, and Eugene Maier. 311, 
460, 151-A13 (1986) 

Manpy, MarGor E. The Rate of Dissociation of Molecular Hydrogen by 
Hydrogen Atoms at Very Low Densities. John E. Dove and Margot 
E. Mandy. 311, L93, 160-F6 (1986) 

Marascui, L. Gamma-Ray Emission from Accretion onto a eK 
Black Hole. M. Colpi, L. Maraschi, and A. Treves. 311, 150, 147-F 
(1986) 

Multifrequency Observations of the Blazar PKS 0537 — 441 in a 
Moderately Active State. E. G. Tanzi, P. Barr, P. Bouchet, L. 
Chiappetti, S. Christiani, R. Falomo, P. Giommi, L. Maraschi, and A. 
Treves. 311, L13, 152-B7 (1986) 

Martin, P. G. Half-Range Moment Methods for Radiative Transfer in 
Spherical Geometry. IV. Multifrequency Problems with Radiative 
Equilibrium. C. Rogers and P. G. Martin. 311, 800, 156-E5 (1986) 

MASSAGUER, JOSEP M. Nonlinear Compressible Convection Penetrating 
into Stable Layers and Producing Toternal Gravity Waves. Neal E. 
— Juri Toomre, and Josep M. Massaguer. 311, 563, 154-A10 
(1986) 

Masson, C. R. Excitation of Methyl Cyanide in the Hot Core of Orion. 
E. C. Sutton, Geoffrey A. Blake, R. Genzel, C. R. Masson, and T. G. 
Phillips. 311, 921, 158-A1 (1986) 

MatTEO, Mario. CCD Photometry of Large Magellanic Cloud Clusters. 
III. The Unique, Remote Cluster ESO 121-SC03. Mario Mateo, Paul 
Hodge, and R. A. Schommer. 311, 113, 147-C4 (1986) 

MaTHEws, G. J. Binding Energies of Q-Nuclei and Stellar Hydrogen 
Burning. C. A. Hughes, S. D. Bloom, and G. J. Mathews. 311, 485, 
151-C10 (1986) 

MATHIEU, ROBERT D. CO Emission from Seyfert Galaxies: Further 
Observations. Leo Blitz, Robert D. Mathieu, and John Bally. 311, 142, 
147-E9 (1986) 

MatsuMuRA, CHI. Laboratory Microwave Spectrum of !°CH,OH. 
Hirotada Kuriyama, Kojiro Takagi, Harutoshi Takeo, and. Chi 
Matsumura. 311, 1073, 159-E9 (1986) 

MATTHEWS, H. E. Detection of Deuterated Cyclopropenylidene (C, HD) 
in TMC-1. M. B. Bell, P. A. Feldman, H. E. Matthews, and L. W. 
Avery. 311, L89, 160-F2 — 

MATTHEWS, Henry E. Detection of }?C-Substituted C,H, in Astronomi- 
cal Sources. Suzanne C. Madden, William M. Irvine, and Henry E. 
Matthews. 311, L27, 152-C8 (1986) 

Mayr, Hans G. A Hillock and Cloud Model for Faculae. Kenneth H. 
Schatten, Hans G. Mayr, Kazem Omidvar, and Eugene Maier. 311, 
460, 151-A13 (1986) 

MaAzzZITELLI, I. The Relationship between Initial and Minimum Final 
White Dwarf Mass for Population I Stars. I. Mazzitelli and F. 
D’Antona. 311, 762, 156-B1 (1986) 

McCAaLL, MARSHALL L. Supernovae in Flocculent and Grand ee 
— Marshall L. McCall and Fred H. Schmidt. 311, 548, 153-G3 
(1986) 

McCammon, Dawn. Small-Scale H 1 Structure and the Soft X-Ray Back- 

ground. Keith Jahoda, Dan McCammon, and Felix J. Lockman. 311, 


ey 
. 
+ 
+ 


INDEX TO VOLUME 311 


L57, 160-C11 (1986) 

McCarTHY, PATRICK. Time-resolved Spectrophotometry of the AM 
Herculis System E2003 + 225. Patrick McCarthy, Stuart Bowyer, and 
John T. Clarke. 311, 873, 157-C12 (1986) 

McKEEGaNn, KEvIN D. Large “*Ca Anomalies Are Associated with © Ti 
Anomalies in Murchison and Murray Hibonites. Ernst K. Zinner, 
Albert J. Fahey, Jitendra N. Goswami, Trevor R. Ireland, and Kevin D. 
McKeegan. 311, L103, 160-G1 (1986) 

MENDIS, D. A. Stability of the Sunlit Cometary Ionopause. A. J. Ershko- 
vich, K. R. Flammer, and D. A. Mendis. 311, 1031, 159-B7 (1986) 
MEWALDT, R. A. *He in Galactic Cosmic Rays. R. A. Mewaldt. 311, 979, 

158-E8 (1986) 

MEYER, BRADLEY S. General Constraints on the Age and Chemical 
Evolution of the Galaxy. Bradley S. Meyer and David N. Schramm. 
311, 406, 150-El (1986) 

MICHAUD, G. Mass Loss in A and F Stars: The A Bootis Stars. G. 
Michaud and Y. Charland. 311, 326, 149-F3 (1986) 

MILEY, GEorGE K. 4C 29.30: Extended Optical Line and Radio Emission 
in a Probable Galaxy Merger. Wil J. M. van Breugel, Timothy M. 
a George K. Miley, and Alexei V. Filippenko. 311, 58, 146-E8 
(1986) 

MILLEY, G. K. Galaxy Collisions and Mergers: The Genesis of Very 
Powerful Radio Sources? T. M. Heckman, Eric P. Smith, Stefi A. 
Baum, W. J. M. van Breugel, G. K. Milley, G. D. Illingworth, G. D. 
Bothun, and B. Balick. 311, 526, 153-D2 (1986) 

Mizuno, A. Discovery of Seven Bipolar Outflows by an Unbiased 
Survey. Y. Fukui, K. Sugitani, H. Takaba, T. Iwata, A. Mizuno, H. 
Ogawa, and K. Kawabata. 311, L85, 160-E12 (1986) 

MorFaT, ANTHONY F. J. Do Novae Hibernate during Most of the 
Millennia between Eruptions? Links between Dwarf and Classical 
Novae, and Implications for the Space Densities and Evolution of 
Cataclysmic Binaries. Michael M. Shara, Mario Livio, Anthony F. J. 
Moffat, and Marina Orio. 311, 163, 147-G3 (1986) 

First Optical Candidate for a Recovered Classical Nova in a Globular 
Cluster: Nova 1938 in M14. Michael M. Shara, Anthony F. J. Moffat, 
Michael Potter, Helen S. Hogg, and Amelia Wehlau. 311, 796, 156-D9 
(1986) 

MorriLL, G. E. A Model of Static Cosmic-Ra’ ew Galactic 
Coronae. T. W. Hartquist and G. E. Morfill. 311, 518, 153-C8 (1986) 

MozurKEWICH, DavipD. Luminosities of Sources Associated with Molec- 
ular Outflows. David Mozurkewich, P. R. Schwartz, and Howard A. 
Smith. 311, 371, 150-B12 (1986) 

Munbpy, LEE G. Resolution of Structure in the Protostellar Source IRAS 
16293 — 2422. Lee G. Mundy, Bruce A. Wilking, and Steve T. Myers. 
311, L75, 160-D13 (1986) 

Myers, STEVE T. Resolution of Structure in the Protostellar Source IRAS 
16293 — 2422. Lee G. Mundy, Bruce A. Wilking, and Steve T. Myers. 
311, L75, 160-D13 (1986) 


NANDKUMAR, RADHA. Vortex Creep and the Internal Temperature of 
Neutron Stars: Timing Noise in Pulsars. M. Ali Alpar, Radha 
Nandkumar, and David Pines. 311, 197, 148-B11 (1986) 

NELSON, L. A. The Evolution of Very Low Mass Stars. L. A. Nelson, S. 
A. Rappaport, and P. A. Joss. 311, 226, 148-D13 (1986) 

Nomoto, Renticen. Fate of Merging Double White Dwarfs. II. Numerical 
Method. Izumi Hachisu, Yoshiharu Eriguchi, and Ken’ichi Nomoto. 
311, 214, 148-C14 (1986) 

NorMaNn, MICHAEL L. Numerical Simulations of a Magnetically Con- 
fined Jet. David A. Clarke, Michael L. Norman, and Jack O. Burns. 
311, L63, 160-D2 (1986) 


Ocawa, H. Discovery of Seven Bipolar Outflows by an Unbiased Survey. 
Y. Fukui, K. Sugitani, H. Takaba, T. Iwata, A. Mizuno, H. Ogawa, 
and K. Kawabata. 311, L85, 160-E12 (1986) 

Omipvar, KaAZeEM. A Hillock and Cloud Model for Faculae. Kenneth H. 
Schatten, Hans G. Mayr, Kazem Omidvar, and Eugene Maier. 311, 
460, 151-A13 (1986) 

OrIo, MARINA. Do Novae Hibernate during Most of the Millennia 
between Eruptions? Links between Dwarf and Classical Novae, and 
Implications for the Space Densities and Evolution of Cataclysmic 
Binaries. Michael M. Shara, Mario Livio, Anthony F. J. Moffat, and 
Marina Orio. 311, 163, 147-G3 (1986) 

OsTiiE, DALE A. A Linear Survey of the Mira Variable Star Instability 
Region of the mg eT: ussell Diagram. Dale A. Ostlie and 
Arthur N. Cox. 311, 864, 157-C3 (1986) 

Owen, T. Monodeuterated Methane in the Outer Solar System. II. Its 
Detection on Uranus at 1.6 Microns. C. de Bergh, B. L. Lutz, T. 
Owen, J. Brault, and J. Chawville. 311, 501, 151-D14 (1986) 


PENDLETON, YVONNE. Infrared Reflection Nebulae in Orion Molecular 
Cloud 2. Yvonne Pendleton, M. W. Werner, R. Capps, and D. Lester. 


311, 360, 150-A13 (1986) 

PeRoTTI, F. A Broad-Band Contemporaneous Study of the Seyfert Galaxy 
NGC 4151. L. Bassani, R. C. Butler, G. di Cocco, A. Della Ventura, 
F. Perotti, G. Villa, R. E. Baker, A. J. Dean, and T. J. Lee. 311, 623, 
154-F1 (1986) 

PHILLIPS, T. G. Excitation of Methyl Cyanide in the Hot Core of Orion. 
E. C. Sutton, Geoffrey A. Blake, R. Genzel, C. R. Masson, and T. G. 
Phillips. 311, 921, 158-A1 (1986) 

PicKLes, A. J. The Dwarf Star Content of Elliptical and Lenticular 
Galaxies. D. Carter, N. Visvanathan, and A. J. Pickles. 311, 637, 
154-G1 (1986) 

PILACHOWSKI, CATHERINE A. Carbon Isotope Ratios in Field Population 
II Giant Stars. Christopher Sneden, Catherine A. Pilachowski, and 
Don A. VandenBerg. 311, 826, 156-G5 (1986) 

PILACHOWSKI, CATHERINE. Lithium in M67. L. M. Hobbs and Catherine 
Pilachowski. 311, L37, 160-B5 (1986) 

PINES, DaviD. Vortex Creep and the Internal Temperature of Neutron 
Stars: Timing Noise in Pulsars. M. Ali Alpar, Radha Nandkumar, and 
David Pines. 311, 197, 148-B11 (1986) 

Pog, CLinT H. A Rotating, Magnetic, Radiation-driven Wind Model 
—— to Be Stars. Clint H. Poe and David B. Friend. 311, 317, 
149-E8 (1986) 

POTTER, MICHAEL. First Optical Candidate for a Recovered Classical 
Nova in a Globular Cluster: Nova 1938 in M14. Michael M. Shara, 
Anthony F. J. Moffat, Michael Potter, Helen S. Hogg, and Amelia 
Wehlau. 311, 796, 156-D9 (1986) 

PRIALNIK, Dina. Rapid Accretion and Hibernation in the Preoutburst 
History of Classical Novae. Dina Prialnik and Michael M. Shara. 
311, 172, 147-G12 (1986) 

PuETTER, R. C. Variability of Markarian 1018: Seyfert 1.9 to Seyfert 1. 
Ross D. Cohen, Richard J. Rudy, R. C. Puetter, T. B. Ake, and Craig 
B. Foltz. 311, 135, 147-E2 (1986) 


QUERCI, FRANCOIS. Variability of Ultraviolet Emission in the Carbon 
Star TX Piscium. Hollis R. Johnson, John H. Baumert, Francois 
Querci, and Monique Querci. 311, 960, 158-D1 (1986) 

QUERCI, MONIQUE. Variability of Ultraviolet Emission in the Carbon 
Star TX Piscium. Hollis R. Johnson, John H. Baumert, Francois 
Querci, and Monique Querci. 311, 960, 158-D1 (1986) 


RAPPAPORT, S. A. The Evolution of Very Low Mass Stars. L. A. Nelson, 
S.A. as tay and P. A. Joss. 311, 226, 148-D13 (1986) 

REMILLARD, R. A. Identification of Two Southern X-Ray Emittin 
Cataclysmic Variables. J. R. Tuohy, D. A. H. Buckley, R. A. Remil- 
lard, H. V. Bradt, and D. A. Schwartz. 311, 275, 149-A12 (1986) 

Rey, S.-J. Coupling of Modes of Cosmological Mass Density Fluctua- 
tions. M. H. Goroff, B. Grinstein, S.-J. Rey, and M. B. Wise. 311, 6, 
146-A12 (1986) 

RICKETT, B. J. Frequency dence of Pulsar Profiles. 7. H. Hankins 
and B. J. Rickett. 311, 684, 155-C5 (1986) 

Rocers, C. Half-Range Moment Methods for Radiative Transfer in 
Spherical Geometry. IV. Multifrequency Problems with Radiative 
Equilibrium. C. Rogers and P. G. Martin. 311, 800, 156-ES (1986) 

ROMANISHIN, W. Direct Imaging of the Extremely Large Host Galaxy 
and Gas Cloud Surrounding the Quasar 3C 275.1. Paul Hintzen and 
W. Romanishin. 311, L1, 152-A4 (1986) 

RuBIN, R. H. The Ionization Structure of the Orion Nebula: Infrared 
Line Observations and Models. J. P. Simpson, R. H. Rubin, E. F. 
Erickson, and M. R. Haas. 311, 895, 157-E7 (1986) 

Ruby, RICHARD J. Variability of Markarian 1018: Seyfert 1.9 to Seyfert 
1. Ross D. Cohen, Richard J. Rudy, R. C. Puetter, T. B. Ake, and 
Craig B. Foltz. 311, 135, 147-E2 (1986) 


Sanal, R. Mass Loss from Giant and en Stars. P. G. Wannier 
and R. Sahai. 311, 335, 149-F12 (1986) 

SANDERS, D. B. Millimeter Interferometry of the Molecular Gas in 
220. N. Z. Scoville, D. B. Sanders, A. I. Sargent, B. T. Soifer, S. 
Scott, and K. Y. Lo. 311, L47, 160-C1 (1986) 

SARGENT, A. I. Millimeter Interferometry of the Molecular Gas in Arp 
220. N. Z. Scoville, D. B. Sanders, A. I. Sargent, B. T. Soifer, S. L. 
Scott, and K. Y. Lo. 311, L47, 160-C1 (1986) 

SCHATTEN, KENNETH H. A Hillock and Cloud Model for Faculae. Ken- 
neth H. Schatten, Hans G. Mayr, Kazem Omidvar, and Eugene Maier. 
311, 460, 151-A13 (1986) 

SCHLOERB, F. PETER. The Molecular Content of Interacting and Isolated 
Galaxies: The Effect of Environment on the Efficiency of Star 
Formation. Judith S. Young, Jeffrey D. Kenney, Linda Tacconi, M. J. 
Claussen, Y.-L. Huang, Lowell Tacconi-Garman, Shuding Xie, and F. 
Peter Schloerb. 311, Li7, 152-B11 (1986) 7 

SCHMIDT, FRED H. Supernovae in Flocculent and Grand Design Spirals. 
Marshall L. McCall and Fred H. Schmidt. 311, 548, 153-G3 (1986) 


v 
: 


vi THE ASTROPHYSICAL JOURNAL 


SCHOMMER, R. A. CCD Photometry of Large Magellanic Cloud Clusters. 
III. The Unique, Remote Cluster ESO 121-SC03. Mario Mateo, Paul 
Hodge, and R. A. Schommer. 311, 113, 147-C4 (1986) 

SCHRAMM, Davip N. General Constraints on the Age and Chemical 
Evolution of the Galaxy. Bradley S. Meyer and David N. Schramm. 
311, 406, 150-El (1986) 

SCHULMAN, LAWRENCE S. Hierarchical Structure in the Distribution of 
Galaxies. Lawrence S. Schulman and Philip E. Seiden. 311, 1, 146-A7 
(1986) 

ScHwartTz, D. A. Identification of Two Southern X-Ray Emittin; 
Cataclysmic Variables. J. R. Tuohy, D. A. H. Buckley, R. A. Remil- 
lard, H. V. Bradt, and D. A. Schwartz. 311, 275, 149-A12 (1986) 

ScHwartz, P. R. Luminosities of Sources Associated with Molecular 
Outflows. David Mozurkewich, P. R. Schwartz, and Howard A. Smith. 
311, 371, 150-B12 (1986) 

SCHWARZSCHILD, MARTIN. Dynamical Models for Galactic Bars: Trun- 
cated Perfect Elliptic Disk. Martin Schwarzschild. 311, 511, 153-C1 
(1986) 

Scott, S. L. Millimeter Interferometry of the Molecular Gas in Arp 220. 
N. Z. Scoville, D. B. Sanders, A. I. Sargent, B. T. Soifer, S. L. Scott, 
and K. Y. Lo. 311, L47, 160-C1 (1986) 

SCOVILLE, N. Z. Millimeter Interferometry of the Molecular Gas in Arp 
220. N. Z. Scoville, D. B. Sanders, A. I. Sargent, B. T. Soifer, S. L. 
Scott, and K. Y. Lo. 311, L47, 160-C1 (1986) 

SEGELSTEIN, D. J. Results of Two Surveys for Fast Pulsars. G. H. Stokes, 
D. J. Segelstein, J. H. Taylor, and R. J. Dewey. 311, 694, 155-Di 
(1986) 

SEIDEN, Pup E. Hierarchical Structure in the Distribution of Galaxies. 
Lawrence S. Schulman and Philip E. Seiden. 311, 1, 146-A7 (1986) 

SHARA, MICHAEL M. Do Novae Hibernate during Most of the Millennia 
between Eruptions? Links between Dwarf and Classical Novae, and 
Implications for the Space Densities and Evolution of Cataclysmic 
Binaries. Michael M. Shara, Mario Livio, Anthony F. J. Moffat, and 
Marina Orio. 311, 163, 147-G3 (1986) 

Rapid Accretion and Hibernation in the Preoutburst History of Classi- 
_ — Dina Prialnik and Michael M. Shara. 311, 172, 147-G12 
(1986) 

First Optical Candidate for a Recovered Classical Nova in a Globular 
Cluster: Nova 1938 in M14. Michael M. Shara, Anthony F. J. Moffat, 
a Potter, Helen S. Hogg, and Amelia Wehlau. 311, 796, 156-D9 
(1986) 

SHIELDS, GREGORY A. Reassessing the Primordial Helium Abundance: 
New Observations of NGC 4861 and CG 1116 + 51. Harriet L. 
Dinerstein and Gregory A. Shields. 311, 45, 146-D14 (1986) 

SHIPMAN, Harry L. Planetary Nebula Central Stars: A Detailed Ex- 
amination of the Sensitivity of the Zanstra Temperature Method to 
Stellar and Nebular Parameters. Richard B. C. Henry and Harry L. 
Shipman. 311, 774, 156-C1 (1986) 

SuureE, M. A. Unipolar Bubbles in Star-forming Regions. W. J. Forrest 
and M. A. Shure. 311, L81, 160-E4 (1986) 

Simon, M. Velocity-resolved Infrared Spectroscopy of MWC 349. F. 
Hamann and M. Simon. 311, 909, 157-F13 (1986) 

Smmon, NorMaNn R. On the Short-Period Type II Cepheid Field Stars. 
Norman R. Simon. 311, 305, 149-D10 (1986) 

Simpson, J. P. The Ionization Structure of the Orion Nebula: Infrared 
Line Observations and Models. J. P. Simpson, R. H. Rubin, E. F. 
Erickson, and M. R. Haas. 311, 895, 157-E7 (1986) 

SIRONI, G. The Temperature of the Diffuse Background Radiation at 12 
oo Wavelength. G. Sironi and G. Bonelli. 311, 418, 150-E13 

SMITH, Eric P. Galaxy Collisions and Mergers: The Genesis of Very 
Powerful Radio Sources? T. M. Heckman, Eric P. Smith, Stefi A. 
Baum, W. J. M. van Breugel, G. K. Milley, G. D. Illingworth, G. D. 
Bothun, and B. Balick. 311, 526, 153-D2 (1986) 

SMITH, HowarD A. Luminosities of Sources Associated with Molecular 
Outflows. David Mozurkewich, P. R. Schwartz, and Howard A. Smith. 
311, 371, 150-B12 (1986) 

SMITH, VERNE V. The Chemical Composition of Red Giants. II. Helium 
Burning and the s-Process in the MS and S Stars. Verne V. Smith 
and David L. Lambert. 311, 843, 157-A9 (1986) 

SNEDEN, CHRISTOPHER. Carbon Isotope Ratios in Field Population II 
Giant Stars. Christopher Sneden, Catherine A. Pilachowski, and Don 
A. VandenBerg. 311, 826, 156-G5 (1986) 

SnEyD, A. D. A amic Relaxation Technique for Determining the 
Structure and Stability of Coronal Magnetic Fields. I. J. D. Craig 
and A. D. Sneyd. 311, 451, 151-A4 (1986) 

SoIFER, B. T. Millimeter Interferometry of the Molecular Gas in Arp 220. 
N. Z. Scoville, D. B. Sanders, A. I. Sargent, B. T. Soifer, S. L. Scott, 
and K. Y. Lo. 311, L47, 160-C1 (1986) 

SONEIRA, RAYMOND M. Peculiar Velocity and Geometrical Elongation of 
Large-Scale Structures. Neta A. Bahcall, Raymond M. Soneira, and 

William S. Burgett. 311, 15, 146-B8 (1986) 


STEIMAN-CAMERON, THOMAS Y. High-Speed Multicolor Photometry of 
AN Ursae Majoris. James N. Imamura and Thomas Y. Steiman- 
Cameron. 311, 786, 156-C13 (1986) 

SToKEs, G. H. Results of Two Surveys for Fast Pulsars. G. H. Stokes, D. 
J. Segelstein, J. H. Taylor, and R. J. Dewey. 311, 694, 155-D1 (1986) 

SuGITANI, K. Discovery of Seven Bipolar Outflows by an Unbiased 
Survey. Y. Fukui, K. Sugitani, H. Takaba, T. Iwata, A. Mizuno, H. 
Ogawa, and K. Kawabata. 311, L85, 160-E12 (1986) 

SuTTON, E. C. Excitation of Methyl: Cyanide in the Hot Core of Orion. 
E. C. Sutton, Geoffrey A. Blake, R. Genzel, C. R. Masson, and T. G. 
Phillips. 311, 921, 158-A1 (1986) 

Szaay, A. S. Primeval QSOs. A. Cavaliere and A. S. Szalay. 311, 589, 
154-C8 (1986) 


Tacconl, LinDA. The Molecular Content of Interacting and Isolated 
Galaxies: The Effect of Environment on the Efficiency of Star 
Formation. Judith S. Young, Jeffrey D. Kenney, Linda Tacconi, M. J. 
Claussen, Y.-L. Huang, Lowell Tacconi-Garman, Shuding Xie, and F. 
Peter Schloerb. 311, L17, 152-B11 (1986) 

TACCONI-GARMAN, LOWELL. The Molecular Content of Interacting and 
Isolated Galaxies: The Effect of Environment on the Efficiency of 
Star Formation. Judith S. Young, Jeffrey D. Kenney, Linda Tacconi, 
M. J. Claussen, Y.-L. Huang, Lowell Tacconi-Garman, Shuding Xie, 
and F. Peter Schloerb. 311, L17, 152-B11 (1986) 

TakaBa, H. Discovery of Seven Bipolar Outflows by an Unbiased Survey. 
Y. Fukui, K. Sugitani, H. Takaba, T. Iwata, A. Mizuno, H. Ogawa, 
and K. Kawabata. 311, L85, 160-E12 (1986) 

TAKAGI, Kosiro. Laboratory Microwave Spectrum of 'CH,OH. 
Hirotada Kuriyama, Kojiro Takagi, Harutoshi Takeo, and Chi 
Matsumura. 311, 1073, 159-E9 (1986) 

TAKEO, HARUTOSHI. Laboratory Microwave Spectrum of CH,OH. 
Hirotada Kuriyama, Kojiro Takagi, Harutoshi Takeo, and Chi 
Matsumura. 311, 1073, 159-E9 (1986) 

TANZI, E. G. Multifrequency Observations of the Blazar PKS 0537 — 441 
in a Moderately Active State. E. G. Tanzi, P. Barr, P. Bouchet, L. 
Chiappetti, S. Christiani, R. Falomo, P. Giommi, L. Maraschi, and A. 
Treves. 311, L13, 152-B7 (1986) 

TayYLor, J. H. Results of Two Surveys for Fast Pulsars. G. H. Stokes, D. 
J. Segelstein, J. H. Taylor, and R. J. Dewey. 311, 694, 155-D1 (1986) 

TELESCO, C. M. Star Formation in Active Dwarf Galaxies. Harley A. 
Thronson, Jr. and C. M. Telesco. 311, 98, 147-B3 (1986) 

THOMAS, JOHN H. The Interaction of Solar p-Modes with a Sunspot. I. 
Observatons. Toufik E. Abdelatif, Bruce W. Lites, and John H. 
Thomas. 311, 1015, 159-A2 (1986) 

THRONSON, HARLEY A., JR. Star Formation in Active Dwarf Galaxies. 
Harley A. Thronson, Jr. and C. M. Telesco. 311, 98, 147-B3 (1986) 

TOMKIN, JOCELYN. Heavy-Element Abundances in the Mild Barium Stars 
Omicron Virginis and 16 Serpentis. Jocelyn Tomkin and David L. 
Lambert. 311, 819, 156-F12 (1986) 

Toomre, Juri. Nonlinear Compressible Convection Penetrating into Sta- 
ble Layers and Producing Internal Gravity Waves. Neal E. Hurlburt, 
Juri Toomre, and Josep M. Massaguer. 311, 563, 154-A10 (1986) 

Treves, A. Gamma-Ray Emission from Accretion onto a Rotating Black 
Hole. M. Colpi, L. Maraschi, and A. Treves. 311, 150, 147-F3 (1986) 

Multifrequency Observations of the Blazar PKS 0537 — 441 in a 
Moderately Active State. E. G. Tanzi, P. Barr, P. Bouchet, L. 
Chiappetti, S. Christiani, R. Falomo, P. Giommi, L. Maraschi, and A. 
Treves. 311, L13, 152-B7 (1986) 

Tuony, I. R. Identification of Two Southern ge | Emitting Catac- 
lysmic Variables. I. R. Tuohy, D. A. H. Buckley, R. A. Remillard, H. 
V. Bradt, and D. A. Schwartz. 311, 275, 149-A12 (1986) 

TUTUKOV, ALEXANDER V. On the Formation and Evolution of a Helium 
Degenerate Dwarf in a Close Binary. Icko Iben, Jr. and Alexander V. 
Tutukov. 311, 742, 155-G9 (1986) 

On the Number-Mass Distribution of Degenerate Dwarfs Produced by 
the Interacting Binaries and Evidence for Mergers of Low-Mass 
Helium Dwarfs. Icko Iben, Jr. and Alexander V. Tutukov. 311, 753, 
156-A6 (1986) 


VAN BALLEGOOUEN, A. A. Cascade of Magnetic Energy as a Mechanism 
of Coronal Heating. A. A. van Ballegooijen. 311, 1001, 158-G2 (1986) 

VAN BREUGEL, W. J. M. Galaxy Collisions and Mergers: The Genesis of 
Very Powerful Radio Sources? T. M. Heckman, Eric P. Smith, Stefi 
A. Baum, W. J. M. van Breugel, G. K. Milley, G. D. Illingworth, G. D. 
Bothun, and B. Balick. 311, 36, 153-D2 (1986) 

VAN BREUGEL, Wi J. M. 4C 29.30: Extended Optical Line and Radio 
Emission in a Probable Galaxy Merger. Wil J. M. van Breugel, 
Timothy M. Heckman, George K. Miley, and Alexei V. Filippenko. 
311, 58, 146-E8 (1986) 

VAN BurEN, Dave. Statistics of Equivalent Width Data and New Oscilla- 

tor Strengths for Si 1, Fe 1, and Mn 11. Dave Van Buren. 311, 400, 

150-D9 (1986) 


Gd 
~ 


INDEX TO VOLUME 311 


VANDENBERG, DON A. Carbon Isotope Ratios in Field Population II 
Giant Stars. Christopher Sneden, Catherine A. Pilachowski, and Don 
A. VandenBerg. 311, 826, 156-G5 (1986) 

ViLHU, O. EXOSAT and IUE Observations of Contact Binaries. O. 
Vilhu and J. Heise. 311, 937, 158-B5 (1986) 

Vita, G. A Broad-Band Contemporaneous Study of the Seyfert Galax 
NGC 4151. L. Bassani, R. C. Butler, G. di Cocco, A. Della Ventura, F. 
Perotti, G. Villa, R. E. Baker, A. J. Dean, and T. J. Lee. 311, 623, 
154-F1 (1986) 

VISVANATHAN, N. The Dwarf Star Content of Elliptical and Lenticular 
Galaxies. D. Carter, N. Visvanathan, and A. J. Pickles. 311, 637, 
154-G1 (1986) 


WALTHER, D. M. Spectroscopy of the 3.4 Micron Emission Feature in 
Comet Halley. F. Baas, T. R. Geballe, and D. M. Walther. 311, L97, 
160-F10 (1986) 

WAMSTEKER, W. The Behavior of the C Iv Emission Line in Active 
Galactic Nuclei. W. Wamsteker and L. Colina. 311, 617, 154-E9 
(1986) 

WANNIER, P. G. Mass Loss from Giant and Supergiant Stars. P. G. 
Wannier and R. Sahai. 311, 335, 149-F12 (1986) 

Watson, D. M. The Interstellar Medium in the Central 1 Kiloparsec of 
M82. J. B. Lugten, D. M. Watson, M. K. Crawford, and R. Genzel. 
LSI, 160-€5 (1986) 

WEHLAU, AMELIA. First Optical Candidate for a Recovered Classical 
Nova in a Globular Cluster: Nova 1938 in M14. Michael M. Shara, 
Anthony F. J. Moffat, Michael Potter, Helen S. Hogg, and Amelia 
Wehlau. 311, 796, 156-D9 (1986) 

WERNER, M. W. Infrared Reflection Nebulae in Orion Molecular Cloud 
2. Yvonne Pendleton, M. W. Werner, R. Capps, and D. Lester. 311, 
360, 150-A13 (1986) 

WHITE, STEPHEN M. Narrow-Band Radio Flares from Red Dwarf Stars. 
Stephen M. White, Mukul R. Kundu, and Peter D. Jackson. 311, 814, 
156-F7 (1986) 

WIBBERENZ, G. Pitch Angle Distributions of Solar Energetic Particles 
and the Local Scattering Properties of the Interplanetary Medium. J. 
Beeck and G. Wibberenz. 311, 437, 150-G4 (1986) 

WILKING, Bruce A. Resolution of Structure in the Protostellar Source 
IRAS 16293 — 2422. Lee G. Mundy, Bruce A. Wilking, and Steve T. 
Myers. 311, L75, 160-D13 (1986) 

WILLIAMS, B. A. The NGC 4005 Group: A Rotating System of Galaxies? 
B. A. Williams. 311, 25, 146-C5 (1986) 


Vii 


Wise, M. B. Coupling of Modes of Cosmological Mass Density Fluctua- 
tions. M. H. Goroff, B. Grinstein, S.-J. Rey, and M. B. Wise. 311, 6, 
146-A12 (1986) 

Woop, KENT S. The HEAO A-1 All-Sky Survey of Fast X-Ray Tran- 
sients. Carol W. Ambruster and Kent S. Wood. 311, 258, 148-G9 
(1986 

Woop, P. R. Angular Diameters of Magellanic Cloud Planetary Nebulae. 
I. Speckle Interferometry. P. R. Wood, M. S. Bessell, and M. A. 
Dopita. 311, 632, 154-F10 (1986) 

WRIGHT, EDwarb L. Effect of Intervening Galaxies on Quasar Counts 
and Colors. Edward L. Wright. 311, 156, 147-F9 (1986) 

Wyse, ROSEMARY F. G. A Schmidt Law for the Molecular Gas Profiles of 
Disk Galaxies. Rosemary F. G. Wyse. 311, L41, 160-B9 (1986) 


XIE, SHUDING. The Molecular Content of Interacting and Isolated Gala- 
xies: The Effect of Environment on the Efficiency of Star Formation. 
Judith S. Young, Jeffrey D. Kenney, Linda Tacconi, M. J. Claussen, 
Y.-L. Huang, Lowell Tacconi-Garman, Shuding Xie, and F. Peter 
Schloerb. 311, L17, 152-B11 (1986) 


YorK, DONALD G. On the Origin of Some QSO —- Lines. 
Donald G. York, Michael Dopita, Richard Green, and Jill Bechtold. 
311, 610, 154-E2 (1986) 

YORKA, SANDRA B. Model Atmospheres for R Stars. Hollis R. Johnson 
and Sandra B. Yorka. 311, 299, 149-D4 (1986) 

YOUNG, JubDITH S. The Molecular Content of Interacting and Isolated 
Galaxies: The Effect of Environment on the Efficiency of Star 
Formation. Judith S. Young, Jefrey D. Kenney, Linda Tacconi, M. J. 
Claussen, Y.-L. Huang, Lowell Tacconi-Garman, Shuding Xie, and F. 
Peter Schloerb. 311, L17, 152-B11 (1986) 


ZHOU, YOU-YUAN. The Distribution of Quasars on the Large Scale and 
the Super Large Scale. You-yuan Zhou, ~~ ing Fang, Zu-gan 
Deng, and Xiang-tao He. 311, 578, 154-B11 (1986) 

ZINNER, ERNST K. Large “*Ca Anomalies Are Associated with Ti 
Anomalies in Murchison and Murray Hibonites. Ernst K. Zinner, 
Albert J. Fahey, Jitendra N. Goswami, Trevor R. Ireland, and Kevin D. 
McKeegan. 311, L103, 160-G1 (1986) 

ZUCKERMAN, B. Dust Grains and Gas in the Circumstellar Envelopes 
around Luminous Red-Giant Stars. B. Zuckerman and H. M. Dyck. 
311, 345, 149-G11 (1986) 


‘ 


THE ASTROPHYSICAL JOURNAL 
CONTENTS OF VOLUME 311, PART 1 


1986 DECEMBER 1, Number 1 


HIERARCHICAL STRUCTURE IN THE DISTRIBUTION OF GALAXIES Lawrence S. Schulman and Philip E. Seiden 


COUPLING OF MODES OF COSMOLOGICAL MASS DENSITY FLUCTUATIONS 
M. H. Goroff, B. Grinstein, S.-J. Rey, and M. B. Wise 


PECULIAR VELOCITY AND GEOMETRICAL ELONGATION OF LARGE-SCALE STRUCTURES 
Neta A. Bahcall, Raymond M. Soneira, and William S. Burgett 


ihe NGC 46 GROUP: A ROTATING SYSTEM OF GALAXIES? .........<cccsccccascnccssasacsccndscseccdesastenseesecses B. A. Williams 
PHOTOMETRIC DECOMPOSITION OF THE MULTIPLE-NUCLEUS GALAXY NGC 6166 


REASSESSING THE PRIMORDIAL HELIUM ABUNDANCE: NEW OBSERVATIONS OF NGC 4861 AND CG 1116+51 
Harriet L. Dinerstein and Gregory A. Shields 


4C 29.30: EXTENDED OPTICAL LINE AND RADIO EMISSION IN A PROBABLE GALAXY MERGER 
Wil J. M. van Breugel, Timothy M. Heckman, George K. Miley, and Alexei V. Filippenko 


KINEMATIC DETECTION OF SUPERNOVA REMNANTS IN GIANT H 1: REGIONS 
You-Hua Chu and Robert C. Kennicutt, Jr. 


STAR FORMATION IN ACTIVE DWARF GALAXIES Harley A. Thronson, Jr., and C. M. Telesco 


CCD PHOTOMETRY OF LARGE MAGELLANIC CLOUD CLUSTERS. III. THE UNIQUE, REMOTE CLUSTER 
ESO 121-SC03 Mario Mateo, Paul Hodge, and R. A. Schommer 


VARIABILITY OF MARKARIAN 1018: SEYFERT 1.9 TO SEYFERT 1 
Ross D. Cohen, Richard J. Rudy, R. C. Puetter, T. B. Ake, and Craig B. Foltz 


CO EMISSION FROM SEYFERT GALAXIES: FURTHER OBSERVATIONS Leo Blitz, Robert D. Mathieu, and John Bally 


GAMMA-RAY EMISSION FROM ACCRETION ONTO A ROTATING BLACK HOLE UM. Colpi, L. Maraschi, and A. Treves 

EFFECT OF INTERVENING GALAXIES ON QUASAR COUNTS AND COLORS Edward L. Wright 

DO NOVAE HIBERNATE DURING MOST OF THE MILLENNIA BETWEEN ERUPTIONS? LINKS BETWEEN DWARF 
AND CLASSICAL NOVAE, AND IMPLICATIONS FOR THE SPACE DENSITIES AND EVOLUTION OF 
CATACLYSMIC BINARIES Michael M. Shara, Mario Livio, Anthony F. J. Moffat, and Marina Orio 


RAPID ACCRETION AND HIBERNATION IN THE PREOUTBURST HISTORY OF CLASSICAL NOVAE 
Dina Prialnik and Michael M. Shara 


SPACE VELOCITIES OF RADIO PULSARS FROM INTERSTELLAR SCINTILLATIONS. ...............:::0000eeeeee J. M. Cordes 


VORTEX CREEP AND THE INTERNAL TEMPERATURE OF NEUTRON STARS: TIMING NOISE IN PULSARS 
M. Ali Alpar, Radha Nandkumar, and David Pines 


FATE OF MERGING DOUBLE WHITE DWARFS. II. NUMERICAL METHOD 
Izumi Hachisu, Yoshiharu Eriguchi, and Ken'ichi Nomoto 


THE EVOLUTION OF VERY LOW MASS STARS. ...........ccccs.cssccccsccessscessesessere L. A. Nelson, S. A. Rappaport, and P. C. Joss 


THEORETICAL SPECTRA OF NONMAGNETIZED LOW-MASS X-RAY BINARIES 
Bozena Czerny, Michal Czerny, and Jonathan E. Grindlay 


THE HEAO A-1 ALL-SKY SURVEY OF FAST X-RAY TRANSIENTS Carol W. Ambruster and Kent S. Wood 


IDENTIFICATION OF TWO SOUTHERN X-RAY EMITTING CATACLYSMIC VARIABLES 
I. R. Tuohy, D. A. H. Buckley, R. A. Remillard, H. V. Bradt, and D. A. Schwartz 


MODEL ATMOSPHERES FOR R STARS Hollis R. Johnson and Sandra B. Yorka 


Fiche 
147-A7 


147-A12 


147-B8 
147-CS 


147-D2 


147-D14 


147-E8 


148-A4 


148-B3 


148-C4 


148-E2 
148-E9 
148-F3 


148-F9 


148-G3 


148-G12 


149-A9 


149-B11 


149-C14 


149-D13 


149-F2 


149-G9 


150-A12 


150-D4 


| 
3 
| 
98 
| 
150 3 
163 
| 
iii 


iv CONTENTS 
Page Fiche 
ON THE SHORT-PERIOD TYPE II CEPHEID FIELD STARG. WOrman R. Simon 305 150- D10 
: A ROTATING, MAGNETIC, RADIATION-DRIVEN WIND MODEL APPLIED TO Be STARS ~ 
a: Clint H. Poe and David B. Friend 317 150-E8 : 
MASS LOSS IN A AND F STARS: THE 4 BOOTIS STARS ..................:scceceeseeeeceeeeeeeeeeeeeeseeee G. Michaud and Y. Charland 326 150-F3 
MASS LOSS FROM GIANT AND SUPERGIANT STARS Wamnnier and R. Sahai 335 150-F 12 ; 
: DUST GRAINS AND GAS IN THE CIRCUMSTELLAR ENVELOPES AROUND LUMINOUS RED GIANT STARS ; 
B. Zuckerman and H. M. Dyck 345 150-G11 : 
ge INFRARED REFLECTION NEBULAE IN ORION MOLECULAR CLOUD 2 
‘ Yvonne Pendleton, M. W. Werner, R. Capps, and D. Lester 360 151-A13 : 
- LUMINOSITIES OF SOURCES ASSOCIATED WITH MOLECULAR OUTFLOWS 
é David Mozurkewich, P. R. Schwartz, and Howard A. Smith 371 151-B12 
2 THE INTERNAL STRUCTURE OF THE DUST SHELL OF ETA CARINAE DEDUCED FROM SIX CHANNEL 
8-13 MICRON MAPPING. A, Hackwell, Robert D. Gehrz, and Gary L. Grasdalen 380 151-C9 
i : STATISTICS OF EQUIVALENT WIDTH DATA AND NEW OSCILLATOR STRENGTHS FOR Si u, i 
GENERAL CONSTRAINTS ON THE AGE AND CHEMICAL EVOLUTION OF THE GALAXY 
= Bradley S. Meyer and David N. Schramm 406 151-E1 : 
s THE TEMPERATURE OF THE DIFFUSE BACKGROUND RADIATION AT 12 CENTIMETER WAVELENGTH ; 
2 G. Sironi and G. Bonelli 418 151-E13 
5 THE ISOTOPES OF HYDROGEN AND HELIUM IN THE GALACTIC COSMIC RADIATION: THEIR SOURCE ‘ 
ABUNDANCES ‘AND INTERSTELLAR PROPAGATION: Je 425 151-F6 
: PITCH ANGLE DISTRIBUTIONS OF SOLAR ENERGETIC PARTICLES AND THE LOCAL SCATTERING ! 
: PROPERTIES OF THE INTERPLANETARY MEDIUM. .....................cccsssseccssssecececsecccessccceenced. Beeck and G. Wibberenz 437 151-G4 ; 
; A DYNAMIC RELAXATION TECHNIQUE FOR DETERMINING THE STRUCTURE AND STABILITY OF CORONAL 
| : A HILLOCK AND CLOUD MODEL FOR FACULAE Kenneth H. Schatten, Hans G. Mayr, Kazem Omidvar, and Eugene Maier 460 152-Al13 ; 
“4 HARD X-RAY AND GAMMA-RAY BREMSSTRAHLUNG PRODUCTION BY HIGH-ENERGY PROTONS IN / 
4 BINDING ENERGIES OF Q-NUCLEI AND STELLAR HYDROGEN BURNING 
4 C. A. Hughes, S. D. Bloom, and G. J. Mathews 485 152-C10 } 
TIME-DEPENDENT NUMERICAL MODELING OF DUST HALO FORMATION AT COMETS 
E- T. I. Gombosi and M. Horanyi 491 15:2-D3 
; MONODEUTERATED METHANE IN THE OUTER SOLAR SYSTEM. II. ITS DETECTION ON URANUS AT { 
* 1986 DECEMBER 15, Number 2 
5 DYNAMICAL MODELS FOR GALACTIC BARS: TRUNCATED PERFECT ELLIPTIC DISK ............. Martin Schwarzschild 511 154-C1 : 
ey A MODEL OF STATIC COSMIC-RAY-SUPPORTED GALACTIC CORONAE ...................T. W. Hartquist and G. E. Morfill 518 154-C8 : 
& GALAXY COLLISIONS AND MERGERS: THE GENESIS OF VERY POWERFUL RADIO SOURCES? ; 
ak T. M. Heckman, Eric P. Smith, Stefi A. Baum, W. J. M. van Breugel, G. K. Miley, G. D. Illingworth, " 
ate G. D. Bothun, and B. Balick 526 154-D2 
uy SUPERNOVAE IN FLOCCULENT AND GRAND DESIGN SPIRALS ..................... Marshall L. McCall and Fred H. Schmidt 548 154-G3 4 
DO DENSITY WAVES TRIGGER STAR FORMATION? ................::.++++++++. Bruce G. Elmegreen and Debra Meloy Elmegreen 554 155-Al ‘ 
: ; NONLINEAR COMPRESSIBLE CONVECTION PENETRATING INTO STABLE LAYERS AND PRODUCING 7 
: INTERNAL GRAVITY WAVES .............cccccccccceseessssseeeeeeesesnssseeeeee Neal E. Hurlburt, Juri Toomre, and Josep M. Massaguer 563 155-A10 


CONTENTS 


THE DISTRIBUTION OF QUASARS ON THE LARGE SCALE AND THE SUPER LARGE SCALE 
You-yuan Zhou, Dong-ping Fang, Zu-gan Deng, and Xiang-tao He 


SYNCHROTRON AND INVERSE COMPTON EMISSION FROM EXPANDING SOURCES IN JETS: APPLICATION 
TO SS 433 David L. Band and Jonathan E. Grindlay 


ON THE ORIGIN OF SOME QSO ABSORPTION LINES Donald G. York, Michael Dopita, Richard Green, and Jill Bechtold 
THE BEHAVIOR OF THE C 1 EMISSION LINE IN ACTIVE GALACTIC NUCLEI W. Wamsteker and L. Colina 


A BROAD-BAND CONTEMPORANEOUS STUDY OF THE SEYFERT GALAXY NGC 4151 
L. Bassani, R. C. Butler, G. Di Cocco, A. Della Ventura, F. Perotti, G. Villa, R. E. Baker, A. J. Dean, and T. J. Lee 


ANGULAR DIAMETERS OF MAGELLANIC CLOUD PLANETARY NEBULAE. I. SPECKLE INTERFEROMETRY 
P. R. Wood, M. S. Bessell, and M. A. Dopita 


THE DWARF STAR CONTENT OF ELLIPTICAL AND LENTICULAR GALAXIES 
D. Carter, N. Visvanathan, and A. J. Pickles 


MULTICOLOR PHOTOMETRY OF FIELD GALAXIES TO B ~ 24 


EFFECTS OF SPACETIME CURVATURE AND ROTATION ON ARRIVAL TIMES OF PULSES FROM FAST PULSARS 
R. C. Kapoor and B. Datta 


PREQUENCY DEPENDENCE OF PULSAR PROPILES. . T. H. Hankins and B. J. Rickett 
RESULTS OF TWO SURVEYS FOR FAST PULSARS G. H. Stokes, D. J. Segelstein, J. H. Taylor, and R. J. Dewey 


THE THEORY OF RADIATIVELY DRIVEN STELLAR WINDS. III. WIND MODELS WITH FINITE DISK 
CORRECTION AND ROTATION David B. Friend and David C. Abbott 


THE ASYMPTOTIC GIANT BRANCH EVOLUTION OF 1.0-3.0 M, STARS AS A FUNCTION OF 
MASS AND COMPOSITION John C. Lattanzio 


MASS LOSS FROM EVOLVED STARS. VI. MASS-LOSS MECHANISMS AND LUMINOSITY EVOLUTION ...G. R. Knapp 


ON THE FORMATION AND EVOLUTION OF A HELIUM DEGENERATE DWARF IN A CLOSE BINARY 
Icko Iben, Jr., and Alexander V. Tutukov 


ON THE NUMBER-MASS DISTRIBUTION OF DEGENERATE DWARFS PRODUCED BY INTERACTING BINARIES 
AND EVIDENCE FOR MERGERS OF LOW-MASS HELIUM DWARFS Icko Iben, Jr., and Alexander V. Tutukov 


THE RELATION BETWEEN INITIAL AND MINIMUM FINAL WHITE DWARF MASS FOR POPULATION I STARS 
I. Mazzitelli and F. D'Antona 


PLANETARY NEBULA CENTRAL STARS: A DETAILED EXAMINATION OF THE SENSITIVITY OF THE ZANSTRA 
TEMPERATURE METHOD TO STELLAR AND NEBULAR PARAMETERS Richard B. C. Henry and Harry L. Shipman 


HIGH-SPEED MULTICOLOR PHOTOMETRY OF AN URSAE MAJORIS James N. Imamura and Thomas Y. Steiman-Cameron 


FIRST OPTICAL CANDIDATE FOR A RECOVERED CLASSICAL NOVA IN A GLOBULAR CLUSTER: NOVA 1938 
Michael M. Shara, Anthony F. J. Moffat, Michael Potter, Helen S. Hogg, and Amelia Wehlau 


HALF-RANGE MOMENT METHODS FOR RADIATIVE TRANSFER IN SPHERICAL GEOMETRY. IV. 
MULTIFREQUENCY PROBLEMS WITH RADIATIVE EQUILIBRIUM ..............::000ecseeeeeeeeeeee C. Rogers and P. G. Martin 


SCORPIUS X-1: AN EVOLVING DOUBLE RADIO SOURCE B. J. Geldzahler and E. B. Fomalont 
NARROW-BAND RADIO FLARES FROM RED DWARF STARS Stephen M. White, Mukul R. Kundu, and Peter D. Jackson 


HEAVY-ELEMENT ABUNDANCES IN THE MILD BARIUM STARS OMICRON VIRGINIS AND 16 SERPENTIS 
Jocelyn Tomkin and David L. Lambert 


CARBON ISOTOPE RATIOS IN FIELD POPULATION II GIANT STARS 
Christopher Sneden, Catherine A. Pilachowski, and Don A. VandenBerg 


THE CHEMICAL COMPOSITION OF RED GIANTS. II. HELIUM BURNING AND THE s-PROCESS IN THE 
MS AND S STARS Verne V. Smith and David L. Lambert 


A LINEAR SURVEY OF THE MIRA VARIABLE STAR INSTABILITY REGION OF THE HERTZSPRUNG-RUSSELL 
DIAGRAM Dale A. Ostlie and Arthur N. Cox 


Page 


578 


Fiche 
155-Bl11 


155-C8 


155-D1 
155-E2 


155-E9 


155-F1 


155-F10 


155-G1 


156-A4 


156-C1 
156--CS 


156-D1 


156-D8 


156-E1 


156-F 11 


156-G9 


157-A6 


157-Bl 


157-C1 


157-C13 


157-D9 


157-ES 
157-E11 


157-F7 


157-F12 


157-GS 


158-A9 


158-C3 


617 4 
684 : 
694 
oom 
786 : 
| : 
814 — 


vi CONTENTS 


TIME-RESOLVED SPECTROPHOTOMETRY OF THE AM HERCULIS SYSTEM E2003 + 225 
Patrick McCarthy, Stuart Bowyer, and John T. Clarke 


THE IONIZATION STRUCTURE OF THE ORION NEBULA: INFRARED LINE OBSERVATIONS AND MODELS 
J. P. Simpson, R. H. Rubin, E. F. Erickson, and M. R. Haas 


VELOCITY-RESOLVED INFRARED SPECTROSCOPY OF MWC 349 .............cccccocssssesessccscecsssevees F. Hamann and M. Simon 


EXCITATION OF METHYL CYANIDE IN THE HOT CORE OF ORION 
E. C. Sutton, Geoffrey A. Blake, R. Genzel, C. R. Masson, and T. G. Phillips 


SPECTRUM AND CHEMICAL ANALYSIS OF THE DOUBLE-RING PLANETARY NEBULA IC 1297 
Lawrence H. Aller, Charles D. Keyes, and Walter A. Feibelman 


EXOSAT AND IUE OBSERVATIONS OF CONTACT BINARIES. ...........2...c..ccsccscessssnsssccsceasssesessoseee O. Vilhu and J. Heise 


HIGH-DISPERSION OBSERVATIONS OF ALPHA BOOTIS (K1 III) WITH THE INTERNATIONAL ULTRAVIOLET 
saves ye T. R. Ayres, P. Judge, C. Jordan, A. Brown, and J. L. Linsky 


VARIABILITY OF ULTRAVIOLET EMISSION IN THE CARBON STAR TX PISCIUM 
Hollis R. Johnson, John H. Baumert, Francois Querci, and Monique Querci 


FAR-ULTRAVIOLET BACKGROUND OBSERVATIONS AT HIGH GALACTIC LATITUDE. II. DIFFUSE EMISSION 


J. B. Holberg 
THE LUMINOSITY FUNCTION OF THE HALO POPULATION IN THE SOLAR NEIGHBORHOOD ......... P. C. Dawson 
CASCADE OF MAGNETIC ENERGY AS A MECHANISM OF CORONAL HEATING ..................045 A. A. van Ballegooijen 


THE INTERACTION OF SOLAR p-MODES WITH A SUNSPOT. I. OBSERVATIONS 
Toufik E. Abdelatif, Bruce W. Lites, and John H. Thomas 


THE VARIABLE OBLATENESS OF THE SUN: MEASUREMENTS OF 1984 ...... R. H. Dicke, J. R. Kuhn, and K. G. Libbrecht 
STABILITY OF THE SUNLIT COMETARY IONOPAUSE .................ccc000008 A. I. Ershkovich, K. R. Flammer, and D. A. Mendis 


COLLISION-INDUCED ROTOTRANSLATIONAL ABSORPTION SPECTRA OF N,-N, PAIRS FOR TEMPERATURES 


THE ABUNDANCE AND DISTRIBUTION OF WATER VAPOR IN JUPITER’S ATMOSPHERE 
Gordon L. Bjoraker, Harold P. Larson, and Virgil G. Kunde 


LABORATORY MICROWAVE SPECTRUM OF '°CH,OH 
Hirotada Kuriyama, Kojiro Takagi, Harutoshi Takeo, and Chi Matsumura 


ABSTRACTS OF ASTROPHYSICAL JOURNAL SUPPLEMENT SERIES, 1987 JANUARY ISSUE 
OPTICAL (CATALOG OF QUAM A. Hewitt and G. Burbidge 


INDEX TO VOLUME 311, PARTS 1 AND 2 


Page 
873 


882 


937 


947 


960 


969 
979 
984 


1001 


1015 
1025 


1031 


1043 


1058 


1073 


1076 


Fiche 


158-C12 


158-D8 


158-E7 


158-F 13 


159-Al 


159-A10 


159-BS 


159-C1 


159-D1 


159-D11 
159-E8 
159-E13 


159-G2 


160-A2 


160-B1 


160-B7 


160-C6 


160-D7 


160-E9 


160-E12 


154-B1 


4 

895 

921 

= 
‘ode 
= 


THE ASTROPHYSICAL JOURNAL LETTERS TO THE EDITOR 


CONTENTS OF VOLUME 311, PART 2 


1986 December 1, Number 1 


Fiche 


DIRECT IMAGING OF THE EXTREMELY LARGE HOST GALAXY AND GAS CLOUD SURROUNDING 
BUBBLES AND BRAIDED JETS IN GALAXIES WITH COMPACT RADIO NUCLEI 
Holland C. Ford, Oved Dahari, George H. Jacoby, Patrick C. Crane, and Robin Ciardullo L7 152-Al1 
MULTIFREQUENCY OBSERVATIONS OF THE BLAZAR PKS 0537—441 IN A MODERATELY ACTIVE STATE 
E. G. Tanzi, P. Barr, P. Bouchet, L. Chiappetti, S. Cristiani, R. Falomo, 
P. Giommi, L. Maraschi, and A. Treves L13 152-B7 
THE MOLECULAR CONTENT OF INTERACTING AND ISOLATED GALAXIES: THE EFFECT OF ENVIRONMENT 
ON THE EFFICIENCY OF STAR FORMATION 
Judith S. Young, Jeffrey D. Kenney, Linda Tacconi, M. J. Claussen, Y.-L. Huang, 
Lowell Tacconi-Garman, Shuding Xie, and F. Peter Schloerb L17 152-B11 
OBSERVATIONS OF JETS FROM LOW-LUMINOSITY STARS: DG TAURIB............. B. F. Jones and Martin Cohen L23 152-C4 


DETECTIONS OF !3C-SUBSTITUTED C,H, IN ASTRONOMICAL SOURCES 
Suzanne C. Madden, William M. Irvine, and Henry E. Matthews L27 152-C8 


152-A4 


1986 December 15, Number 2 


Rosemary F. G. Wyse 


MILLIMETER INTERFEROMETRY OF THE MOLECULAR GAS IN ARP 220 
N. Z. Scoville, D. B. Sanders, A. I. Sargent, B. T. Soifer, S. L. Scott, and K. Y. Lo 


THE INTERSTELLAR MEDIUM IN THE CENTRAL 1 KILOPARSEC OF M82 
J. B. Lugten, D. M. Watson, M. K. Crawford, and R. Genzel 


SMALL-SCALE H 1 STRUCTURE AND THE SOFT X-RAY BACKGROUND 
Keith Jahoda, Dan McCammon, and Felix J. Lockman 


NUMERICAL SIMULATIONS OF A MAGNETICALLY CONFINED JET 
David A. Clarke, Michael L. Norman, and Jack O. Burns 


A SIMPLE MODEL OF ENTROPY GENERATION AND DELEPTONIZATION IN COLLAPSING 


RESOLUTION OF STRUCTURE IN THE PROTOSTELLAR SOURCE IRAS 16293-2422 
Lee G. Mundy, Bruce A. Wilking, and Steve T. Myers 


UNIPOLAR BUBBLES IN STAR-FORMING REGIONS ..... W. J. Forrest and M. A. Shure 


DISCOVERY OF SEVEN BIPOLAR OUTFLOWS BY AN UNBIASED SURVEY 
Y. Fukui, K. Sugitani, H. Takaba, T. Iwata, A. Mizuno, H. Ogawa, and K. Kawabata L85 160-E12 


DETECTION OF DEUTERATED CYCLOPROPENYLIDENE (C;,HD) IN TMC-1 
M. B. Bell, P. A. Feldman, H. E. Matthews, and L. W. Avery L89 160-F2 


THE RATE OF DISSCCIATION OF MOLECULAR HYDROGEN BY HYDROGEN ATOMS AT VERY 


SPECTROSCOPY OF THE 3.4 MICRON EMISSION FEATURE IN COMET HALLEY 
F. Baas, T. R. Geballe, and D. M. Walther L97 160-F10 


LARGE “Ca ANOMALIES ARE ASSOCIATED WITH Ti ANOMALIES IN MURCHISON AND MURRAY HIBONITES 
Ernst K. Zinner, Albert J. Fahey, Jitendra N. Goswami, Trevor R. Ireland, and Kevin D. McKeegan 


Page 
THE RAS COLOR 160-Bl 
LITHIUM IN M67 
A SCHMIDT LAW L41 
| 
| 


